









od 
printed © 





n Thin 


J 


Established 1856. 


b 






Paner for Foreign Circulation. 


f 


JUN 23 1999 


Cngine 





eT. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2. 





es 




















= 
Vou. CXXXILL—No. 3467] LONDON : FRIDAY EVENING, JUNE 9, 1922 [Price One Samuine " Ru"" 
1 
PUBLIC NOTICES PUBLIC NOTICES 
ie [The Government of the Th Gnai Gummer Holida vy Course, 1922, 
AHAMAS pared e att 
or ei e Gugmece PReNcu UNIVERSITIES 
Basix ~  — 0 cane a, te y be f : : < 
La eT Ma SORNTS vaeaadie eee GRENOBLE AND NANCY 
POR THE COLONTRD cs. Pounds, "which will be PRINCIPAL CONTEN BRITISH ENGINEEKING STUDENTS AND 
aieed on secelpt af a pene See Tender sg TS OF THIS ISSUE YOUNG ENGINEERS, , 
Myurtber ingw addressed r. 5. . tm me 
nu Beard, Harbour Engineer, Nassau. The approsi- Ee coe LECTURES ON 
mate net ‘aes & imestone are sralline e Tonk mrnse. -ELECTRIC INSTALLATIONS AND POWER 
5,000 cubic . ANSMISSION, ELECTROTECHNICS, & 
Sa ie eb St lore tn the A Modern Flour Mill.—No. II. —— a 


exceed 4ft. 
pe ;_* Nassau on July 16th, 1922. 





—_— 


rough of Rei 
The Town Council of ~ Borough invites 
TENDERS for : " t 
(a) Ee SEL ENGINES and SINGLE-PHASE 
as — aa erected complete with 

en 

re Two ‘STEEL TANKS, 20ft. diameter, for Oil 


TO% aad ERHEAD TRAVELLER driven 


E Motors 

in POSITION of Existing 
WATER TANK. 
soqeeeere and forms of 
TS hg eo a 


@ a 18 


t TRE TION 
oe AST IRON 
om, “conditions, 

Tender may be obtained f. 

wer, Mr. C. H Wordingham. | c 
Vietoria-street, ~~ ay S.W.. and sit 

Mosley-street, ter, a8 follows a 

CGoatract No. 1, upon deposit of Three Guineas ; 

extra copies One Guinea cach 


Contracts Nos. 8 3. os 5 ‘upon deposits of One 
Guines eac 


copies 1 6d. each. 
Deposits Noaly) wil be en ~ on receipt = a 


* Tender and No. “ot "Con. 
, te undersigned at the 


than 10 
atthe Council does mot 
or any Tender, 


to accept the —_/ 


By Orde 
ALFRED SMITH, 
Town Clerk. 
Municipal Buildings, Reigate, 
t June, 1922. 8400 





(jreat Southern and Western 
RAILWAY (IRELAND). 
CONTRACTS, 1922. <« 

The Directors of the Great Southern and Western 

to receive TENDERS 


Railway Company are prepeared to 
for the SUPPLY of the undermentioned STORES for 
three months ng let July, 1922 :— 
No. of No. of 
Form Form. 
Acid, Sulphuric 3p Glass and China 
As 3 Sundries .......- 73 
&e ccceebocss 40 Hardware (Sundry) 17 
Baske' ° ee 140 India Rubber Goods 0a 
Bolts, Nuts, and Implements, Sundry 21 


Iron Tubes and Fit- 
tinge 


~ Fittings for 








Jarriages .......-- 18 
Do. do, for Water. 264 
Do. do, for Gas .... 268 
Canvas and Sacks... 6 
. Mall. Iron 11 
Screws and 
Washers ...... »- wb 
GRR. ...0 0 cecnsees 39 n Water Pipes 
Crucibles .......++.- 41 and Gutters ..... 25 
Drysalteries ..... : 3 Ropes, Twine, and 
Emery and Glass Plax ....--s000ne 4 
Cloth, &c. ....... 2B BOmpe ... cs savevess 3c 
Files and Tool Steel. 20 mge Clothe ..... 5 
Pire Bricks and Clay 33 Sleust Wire Pulleys 11 
Foundry Requisites. 42 Screws and Split 
Galvanised Sheets, Pins 
Buckets, &c. 23 Tin Plates 
Grates, Stoves, and aste 
PUNO 2 ceonens 24 Wicks 
Grindstones ....... 28 Wire, 
lass, Sheet and Si 30a 
BERD cccceeces 27a Wirework ......... 308 
Forms T 


ender ¢ can be obtained on payment 2. is. 
General 5 


Dublin, 
Applications for forms by post “must be accompanied 
by postal order, Stamps cannot be accepted. All 
inquiries for information should be also to 
tendent. 


the Stores Superin’ 
be at the General Stores 

and after the 9th inst, between the 
hours of 10 a.m. and 4 p.m. (except on Saturdays). 

Tenders must enclosed in the special envelope 
supplied for the purpose with each schedule, and 
must be posted so as to be with the undersigned 
before 10 a.m. on Wedsesday, 2ist June, 1922. 

The Directors will not consider any Tender unless 
it is furnished om the Company's form, and do not 
bind themsely-s to accept the lowest or any Tender. 


24 Order, 
. ROBERT CRAWFORD, Secretary. 
Kingsbridge Terminus, Dublin, 

June, 1922. 8418 





State Electricit ‘icity C Commission of 


ENDEES FOR PLANT. 

TENDERS hereby INVITED os the SUPPLY, 
DELIVERY, &c,, of the following for the Morwell 
Power Scheme. 

anne of Tender form and specification will be avail- 

able urcn application te— 


for V 
ibourne-place, Strand, 
London, W.C, 2 
sPRovIA TION NO, 243.— Wrest eee ‘EL 
a “AND 


ACCESSO. 
t for the first two copies. of Tender 
‘orm, conditions” ‘of contract and specification 

plete, These es will be returned. on receipt of 
will be supplied tor the A third yf 4 eae ‘urther copies 

LIMIN AR Basen selina a i 

£109 is to be ho = a Rg nary deposit of 
a. tioned fication may be inspected at the above- 


tenae ¢ oul ion does not bind itself to accept the 





The Gustave 


The Engineer 
Completion of the St. 
New Cunard and 








Recent Developments in Power Station 
Design.—No. XXXII. 


A Garden City Foundry. 


Institution of Electrical Engineers: Summer 
Meeting in 

















The Displacement of Labour. 
The Newcomen Society. 





Canet Lecture. 


and the Atom. 
Gothard Electrification. 
White Star Liners. 














PUBLIC NOTICES 





Pig Coun pay Council. 








) INSTALLATIC IN of LAUNDRY PLANT, 
(2) INSTALLATION of KITCHEN P 
(3 TALLATION of BAKERY PLANT. 
at the Eleventh Mental Hospital, Epsom. Surrey, now 
in course of ions, ~—— of 
Tender, &c., may be obtained ti the 
Asylums Engineer of the Counell —e ‘Gloucester 
House, 19, Charing Cross-road, W.C. 2, yment 
to the Cashier of ~ Council at the “County Hall, 


Spring Gardens, 8.W. 1, of the sum of £2 each ‘* (1), 


(2) and (3). This ARE, t will be returned if a bona 
fide Tender is — and - not subsequently 
withdrawn. Full particulars the work may be 


obtained on personal eppiication, and the contract 
documents may ins before the payment of the 


ee. 
No Tender received after 11 a.m. on Saturday, 15th 
July, 1922, will be considered. 
The Council does not bind itself to accept the lowest 
or any Tender. 


Men ‘opolitan Water Board. 
ERS fone THE & SUPPLY OF 

The Metropolitan Water Board invite TENDERS 

for the SUPPLY of the undermentioned STORES, 


VALVES, &c., for the jods of three, six or nine 
© commencing Ist July, 1922, as the Board may 


Ten 


JAMES BIRD, 
Clerk of the London County Council. 





der Ni 

8. IKON AND STEEL. 

10, LEAD. BRASS, COPPER, ZINC AND GLASS. 
20. ae y-DOWN STOP FERRULES AND 


LVES. 
21. s1vicr VALVES, BRONZE AND W.I. 
SPINDLES. 


Tenders must be made on official forms, which may 
ee obtained from the Chief Seen. New River Head, 
-avenue, E.C, 1, on and after Thursday. 
25th May, by personal application (Room 150) or upon 
forwarding a stamped addressed brief envelope. 
Applicants should refer to the number of the Tender 
for which forms are pouiens. 

n sealed envelopes, addressed to 


the ‘‘ Clerk of the Bod, Metropolitan Water Board, 
New River Head, 1 ~avenue, etewves. 
B.C. 1," endorsed is Tender for —— must 


delivered at the offices of the Board not later than 
ll a.m,, Tuesday, 13th June, 1922. 
The Board do not bind themselves to accept the 
lowest or any Tender. 
W. MOON 


Clerk of the Board. 
Offices of the Board, 
saa hed Head, 
8, Rosebery-avenue, E.C. 1, 
tooth May, 1922. 


8353 
Nat Water Board. 
ITIVE Mi METERS. 
The Metropol Board invite TENDERS 
for the SUPPLY ‘Ot Aw ; &~ quantities of POSI- 
_ ME 


wets 00 “Hin.: 100 lin.; 100 liin.; 50 2in.; 


Some of. Tender and specification may be obtained 
from the Chief Engineer, Metropolitan Water Board. 
New ~ Head, 173, hensbery avenue, E.C. 1, by 
personal application (Room 150), or upon forwarding 
a stamped addressed brief envelope. 

sealed envelopes, addressed to 





= 


enders for Meters,’ must be delivered t to 
Board not later than 


ll a.m. on 
» 20th June,. 1922. 
do not bind themselves to accept the 
lowest or any Tender. 


Pall 


W. MOON, 
Clerk of the Board. 
Offices of the Board, 
New River Mead 





to encore may be sent by “2 to the Commission, 
“i them by Noon, 17 th June, 1922. Cable 
nders on prescribed forms, dispatched 
the mail folowing to the tp undasmeeen. = 
B. LIDDELOW, 
Secretary. 
073, State Bieetriciay Commission of Victoria. 
Victoria, Australia, 8277 





The Gas to receive TEN- 
DERS for 
ALTERA TELPHER 
TE. the a TELPHER 
RETORT 5 BENCH wi REGENERATOR 
and SE ot 
TORT MOUNTINGS, BENCH BRACING and 
STAGE FLOORS. * = 


Copies of y= and general conditions 1 











William M. Carr, Consulting Ensineer. 

am 64, A tom. - 

street, Ormskirk. PS. Sam — 
Sealed A dd d to the Chai of the 

Gas Co itt d _— ae Plant.” 

must be delivered .° the undersigned not later than 


the 20th June, 1922 
R. J. FITTALL, Town Clerk. 
Town Hall, Plymouth, ist June, 1922. 8389 





Giam State Railways. 


NOTICE. 
TENDERS are INVITED for the SUPPLY 
of og goo of STEEL RAILWAY 


BRIDGES, B.E. 
pect ficati wings may be obtained 
Sand- 


the Supply of Supers 
2465,"" must be forwarded to the enapechane’. at whose 
office in Bangkok, Siam, they bes? be received up to 
2 p.m. ‘en the ist day of October, 1922, at which place 
~~% hour the Tenders will be ‘publicly opened and 

fe. is reserved to reject any or all Tenders and 

to accept any Tender which. in the opinion of the 
. is to the interests of the Siam State 


SEREE AL PURACHATRA, 
mer-General of State Railways. 
Department of Beste > Railways, 
Bangkok, 13th April, 1922. 8403 





eat Indian Peninsula Railway. 


noe written 





The I to 
APPLICATIONS trom “auly “qualified dates for 
the APPOINTMENT of ABSISTANT MECHAN ICAL 
DRAUGHTSMAN in the Locomotive Department on 
the ey A 8 staff in India. 

<A will be Rs, 500 per month 

tor th the “first year, Ra. per month for the second 

year, and 600 per ya, for the third year of 

approved service, with prospect of rising ultimately 
to a maximum of Ra, 1100 per month. 

Candidates, who nrust be unmarried and about 25 to 








technical education, and have served ticeshi p 
e. puetings in 1, e locomotive works ‘ot Hy ritieh rail. 
ive . and must 


ox id hie 





be Tully qualified with expe- 
rience in onion drawing-office work and in design- 
ing and estimating for locomotive workshop plants. 


The rare three years u 
in the instance, which may 
extended b The Com 

® first-class passage to India, salary commencing on 
the Se eae. 

pplicants must give a full chrono 
wit dates of their general and 
enginetring and subsequent expe- 

enon. bee X= age and that they are 


wu Those who served in the war should give 
oe ee es 





record 
education, 


ELECTRICAL MANUFACTURING WORKS. 


For full ‘ 
7 Onfick Des ORiValiisrres FRANCAISES, 
a 


-equare, 
P5500 





Grsst Western Railway. 


of this Compan: red to 

ERS for the COMB" SUCTION of 

RalLWwa bet ween by and Pontardawe, near 

Swansea, total 

Plans and eulen gue tp ann end tommet 

Tender and of quantities obtained at the office 

of the Engineer, . between the hours of 

10 a.m. and 4 p. wi 
to t and mark 

“ Tender for Clydach and tardawe Kail 


will later than 10 a.m. on Tucs- 
; the 4th July next. 

Directors do not bind themselves to accept the 
Tender. 


A, BE. BOLTER, 
Secretary 
Station, London, 
June, 1922. 


The South Indian Railway Com- 
PANY. 


ap coupesed to semive EE 


lowest or any 


oer 










ATE PARTS. 
CROSSINGS of 50 ib. B.H. Rails. 
forms of Tender will be available 
France, West- 


to the Chai and Direct of 

Railway Company, Limited, marked 

for Duplicate Parts,”” or as the 
ndersigned not 





ve 
case may be, must be left with the 
later than Twelve Noon on Friday, the 23rd June, 1922 
The Tpemery, do not bind themselves to accept the 
A Bp AT ay will be made 
oa copy of the specification 


Cor 
Company, 3, Victoria-street, West- 
A. MUIRHEAD, 


Managing Director. 
sen = eo 8.W. 1, 


S420 

Victorian State railways. | 
Victoria, ralia, 
invites for the SUPPLY and DELIV TERY, 
c.if. Melbourne, fully oN ne of Australian Oustoms 


““CONTRAOT No. sazit 
Approximate! 


y 2687 TONS 80 Ib. STEEL RAILS. 
y 2200 TONS 100 lb. STE RAILS. 


Approximatel. 
ey end 124 TONS -PLATES for 
80 Ib. Rails. 

100 TONS FISH-PLATES for 





100 bb, 
conditions of contract and forms of 
Tender may be obtained bi y bona fide tenderers at the 
offices of Jobn 





Messrs. 
Contes, and Co., ia Victoria House, Melbourne-place, 
London, WC, 


Steeders must 1, dcitvered to the Agent-General for 
Victoria, Victo: use, Melbourne-place, Strand, 
London, W.C, 2, not. eee, than ll a.m. on Wednesday, 
= June, 1 ‘fan, Steel Rails.”’ 
“Sepesit. of ninepence 


per ton must 
acsenen each Ten 
The Government does not bind itself to accept the 
lowest or any Tender. 
(Signed) JOHN McoWHAE, 
Agent-General for Victoria. 
Victorian Government Office, London. 8428 





SITUATIONS OPEN 





A VACANCY Occurs for ONE or, TWO Live ENGI- 
NEERS with electrical banical know- 











with and second- hi 

secaruabler Only Aret-cless mon considered. Aadsess. 
y firs! men - . 

8358, Engineer 0 a 
NGINEER-SALESMAN REQUIRED for India, 
+ -— way (Locomotive) Experience. Single 
man of appearance and address.— Address, P5521. 

The Engineer Office. P6521 a 





SITUATIONS OPEN (continued) 
Page Il. 





SITUATIONS WANTED, Page Ll. 
PATENTS, Page Il. 


MACHINERY, &c., WANTED 
Page Il, 


FOR SALE, Pages IL. I'l. and IV. 
AUCTIONS, Pages IIL. and XCVI. 


PREMISO“S TO LET OR WANTED 
Page IIl. 


WORK WANTED, Page Ill, 
AGENCIES, Page II. 
MISCELLANEOUS, Page IL 


For Advertisement Rates See 
Page 641, cel. 1. 








178, Rosebery-avenue, E.C. 1, 


ist June, 1922, 8405 


mast be bg adrenal ot ngi- 
ar Ga ane PARTNERS 3, 
Victoria etree street, Westminster S.W.1 8430 





NUMERICAL INDEX TO ADVER- 





TASRMENTS, Page XCV. 












UNE 9, 1999 

















SITUATIONS OPEN (continued) 





‘REGU TIRED Ta 
=, of a > ineee —— 
Starting salary around Rs. 
3 - wd 


— sur 
me Peat ng Genera 
te IRE SERV rine Me of ENGI. 


NEER ‘REPRESENTATIVE with existing first- class 











SITUATIONS WANTED. (continued) 







Prom. 


general work, 


_ THE ENG ‘ 
Sate ee 


32 ae he Engineer Office 


P5511 » 














amongst collieries 
. in Yorkshire Addiess. 8 


MOF AOL a es 


x. and a pamiatsntee is 


us experience 
MOTOR COMPANY. 1 





DAW 
Oe eakall ett street, Lotidon, 
8413 » 





MS AGER REQUIRED for Dock and Engintering 
wae eheene Climate exeelient. White labour 


repairing vessels and 


Office. 


CH. 


student) and excell 
and 


getic, 
and 


GHT-HAND MAN. 


RI f 
end fecha wir tratning (Finsbury iacetoarh Ria nae | 





ient D.O., production, a 


ti DoT in “in” moderation, tactful Peewe. The Bugineer 





ee_2,—_+___, 

INGBR (29% =) ELGIAN SpamptAN. Very Good, Relations 
oo experi — industri: commercial centre, WANTS p 
»_ DESIRES POS ch - directly in ne pay with ngotaenive English 
Address, 1b. Engineer FIRM to possess sole AGENCY in Belgium. Can 
P5515 B establish depot. teat guarantees.—R. D., 46, 

—————= | Denton-road, Twickenham. P5507 D 








8 an . 
organiser, affe 35, 8 responsib: ve | ee ey EN AMAL.C.E., M.L.M.E., 
POST with well-established firm. Would admirably WISHES to REPRESE) good Provincial or 

FIRM in London.Address; P6490, The 


uit Dusy man. . OF proprietor a really Papas i % 7 
reliable right-hand man, preferably where the oppor- | Engineer Office. P5439 Db 
7 of purchasing an interest in the business might —— 


sb. Phe Bnetncer 


neer Office. b 





don preferred, rat qe: with London Connection, Iron and 
steel merc nants, cactnening companies, who — 





experience, and 
Y. Za, c/o * Waterlow and Sons, Ltd., 
Great W iicherter-atreet: E.c 8425 a 





‘TEAM EFFIOEBNCOY BNGINBBR WANTED for a 

large factory in the Argentine. 
must have a thorough Con and practical know- 
ledge of steam and 
recording and measuring ‘instruments, and from the 
ping py. these able 


the ecomomical working and 

scientific control of et and steam-using apparatus 

rred.—-Write, stating qualifica- 
reiculars 


held a position where 


sala: 
scientific tratning i lente. Age hot 
2. * e/o Street’ 8, 30, — 





TORKS MANAGER WANTED, 
> » of an Extrusion Mill and 
Drawing Mill for Brass and ‘uh 





TANTED, DESIGNERS for (ay) Water-tube Botters, 
(b) Station ge gee te) Sel 


TION 


as GENERAL MAN 


x 
aoe ironmongers, will ACT REPRESENTATIV 
commissieg,—- Address, PS 520, The Engineer O 








I. MECH, E., Now Disengaged. ‘Ea 1 P5520 | D 


MANAGER, REPRESENTATIVE, or ¢ 

sibl® post at home ¢ Saeed. Speaks Fre ch = y. 
nowledge of mass production 

m Over 14 years in important executive pesie t, is OPEN to REPRESENT MANU AC. 
tiomws with large firm engaged on accurate interchange- ge and act as BUYING AGENT for ovefseas. 


exceptional 


ods . 


ONDON.—ENGINEER- AGENT, with “Firsts 
offices, show window, stores in Quee 


ablé work with control of offices and works expe: tions ; lerences. Comp 
riewce in textile ant general ertwinecting. initial aoa ginal daining pee sd specialty oraeae, seh > 
sucdessful in dealing with workpeople ; business capa- 2° 


city and commercial experience. Salary requi 


art rable as bonus on results if 
afr vo . MISCELLANEOUS 
lease communicate, P$529, The Engineer PSs. 
a 


per annum, 


OPEN 














aa ~ » _ A™= E ate BUVERS of Used RAPE wo 
as has ye udéd for tempering work, 
Gates E ENGINEER, Estimator, Know- Advise quantities available and price. — address, “bes, 
‘ ledge Cost ——, A. do, Misa ~~ The Engineer Office, 
TION, progressive firm, 
ee TO ENGINEERS AND OTHERS. 
EFORE Proceeding to the Susie or other Places 
ORKS MANAGER-DESIGNER, Geed Technical abroad consult ~~ D. G. LS LOP (late E.). 
qualifications, 20 years’ experie; internal com- | M mit Boe. O.B., w ca, frown SONAL KNOW 
bustion engi th connection With cats and moter BR. give vety hoch em d trdépendent ADVICE 


L 
RE-ENGAGEMBNT.— Address, | gm all Technical tters, Sestouent Required, Con- 





men ; ‘none bes . 
reliable men st ametent apply .—Addreés, 8320, 
Office. Fi 





BNGINERR as CHIEF 
must be s live man, bn 
auction draw rings out at 

administration and — >, of modern 
Wye rrr ee with 


1% yr. 





S* Superintendent, 
.» Ordnance Works, Coventry. 
meeting, 
Coast.— Address, 





TANTED, First-elass LEADING DRAUGHTSMAN, 


creme. 
Pp - The ) Engineer Office. P5627 B ditions and Living, Climate, &c., which may 
= = = Lag —y —_ ¥ Tee tnsi 
i . P5508, : 
$ MECHANICAL DRAUGHTSMAN, Production ner Ofie. oe ee SE ae een ee 


Whip, or any capacity. Adaptable, Empe perience, — — 
) 
& vps. Comatenl Wtncbacy). 0 oe awake ee. Eee CHLORINE.—An ENGLISH FIRM, Makers 


production whip ; 
Biseot-road, Luton, Beds. 





—- 


age 26.—STEWART, 104, 


P5517 B of filtration plant, DESIRE SELLING or MANL 


‘TURING RIGHTS < Ghlor' Gas Distributing 
. The Bagineer Office 





ECHANICAT DRAUGHTSMAN, with Wide Expe- 
[ = the design and lay-out of vérious indus- 
er station design, gud getiefal engi- 
DESIRES SITU ATION: Lendon or - 
P5506. The Engineer Office. PS. 


i peneben.- Add tesa, 








in Crane Design and Structural 


onbemaianikisetben! "Water 








London,—Address full 
ee oat 





AUGHTSMAN WANTED, Expertenced im the 


irom, brass oF 
Offiee. 


—. —_ x —_—" ENDERS WANTED. for IMMEDIATE CON. 
r PRUCHION o@f CORRUGATED STERL 
OREMAN MOULDER (48), Disengage?, SEEKS . b0ft. tong; 14ft. wide, 10ft. under cave, 
POSITION REMAN MOU LDER ; -confi- three skylights, doors front and back. 
dent, capable and scliapee ; 4 PRR, last eng: ment ; Add _ KENIL WORTH co 10., Ltd.« Chemical 
aie wes $406 1 


- The Bagincet Works, Brockley Rise, 8 


ACHINE SHOP FOREMAN, Over 20 Years’ Shop ————— as 








Design of — speed Vertical Compressors, 
to 5000 A 


‘stating age. 
=e on 249, Sell’s rr 





aACORTNAS WANTED = et on 
economical production. A bpIy. a 





of shop ond one ene. oo 








JANTED by Rallway Comgeny, 
ane atte pries, snahie of tee “entire charge of onal 
é pC % 


plant in Lincotnshire. 
ic ob more outtenne for pacts man, 


oe 


SITUATIONS WANTED 


Sted. LOB... DESIRES a 
Ssistant to bad Bagineer : 6 








Y ene TION as Assis 


experi . 
, P5523, The Engineer © 





practice, 15 years engaged on ose type com pa 
ng machines, porches; maftriced, and machine T" PRUPRIPTORS of Well. uted Lpaon 
con#ponents, DESIRES RE-ENGAGEMENT.— Address, IRONFOUNDRY DESIRE to MEET a IR 
P5514, The Engineer Office. P5514 B requiring regular supplies of CASTINGS with view i. 
yiag on Coo @ basis, or would —— 
PORG =~ 4 . radress, 843 y to prove to mutua van 
oo ZEKS eee oat ene: — tage, —Ad 8438, . The Bngincer Office. 8438 1 
foreman of smiths’ shop and drop forging plant | ~ — - cemeiee denen 
. and N.W. locomotive worka, Cfewe ; ter expe- 
rience at naan ned with o-—". bammer > na, ttn 
ing out stam up to Sicwt.; soun erences r > ProrVER A . 
Add DAY ENPORT, Radnor Cottage, Braye, lane, TO.LONDON ENGINEERING FIRMS. 
Coveaes ADVERTISING AND PUBLICITY. 
ARTNERSHIPS ADVERTISER for 20 Years Has Been 
P. closely associated = publicity work = 
the enginesring ® able to 
valuable nal service an: responsibilit o 


emes, Writing up copy for advér- 


ENGINEERING tisement ap ape vt" tarvust 
PARTNERSHIPS serge Evers tas eaten 


hg So desi 
ves in the hands of vertisins 





AND 
BUSINESSES. me WALTER FOX, 183 Park-lane, 
Wheatley Kirk, Price & Co. 9 


46, Wailing Street, Londen, E,C. 4. 


Wallington, Surrey. 


. —— ——_ re see oe 








= PATENTS 
Matablished seventy reare [PROVED BOILER SCALING PROCESS (Oxy- 
heme). protected letters d 














to 
Write. Z. M. ie c/o Singh, SEW 8 


™ 
NEER (39) 
rience water, 


thoroughly tested and } ERT sIV 
POSITION. ap ENGI. RIGHTS for Seotiaad, Wales, Northern and d 


oR 
M.Se., M. Inst. C.E.. varied expe — 6 _ uesil t Mt 
, x li & \- uw rticulars to on application to Messrs. 
r unnelling, &c., con be op ee pie eh 


siderable capital, DESERES PARTNERSHIP, Active | THO: ° ‘ON, C 
Directorship, Secretaryship, or ‘Position with Firm of | Accountants, Moorgate Station Chambers, B.C. 2. 
Contractors or Engineers of standing ; sub; 8327 # 











LIV IL E sg A. 








vit "ENGINEER (Irrigation and le Naviga- 
commisstoned War service 








Eat Pactiestiy 





acco 4 igation.— Address, P5487, Th 
pay ej wr P5487 © ‘ ATEN? PUR'SALE Ontfieht of Small Sum Down 
—_—___— - —_—_-- and Royalties. A wmieque aS of. y 
EDUCATIONAL take and’ specially suitable for Arm ofc F 
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A Modern Flour Mill. 
No. IL.* 
Tue System or Minune, 

BEFORE giving any particulars as to the lay-out of 
the milling plant or details regarding the construction 
and functions of the various machines, it will be both 
useful and interesting to give some information as to 
the objects which the miller and milling engineer 
have in view in the design and arrangement of the 
machinery. In order to make these clear it will 
doubtless be of assistance to explain, very briefly, 
the process of flour milling. It should be understood 
from the commencement that the main object in 
modern milling practice is to separate the floury 
parts—see Fig. 13--contained within the wheat 
berry from the skins or husk without mixing one with 


another. In order to produce a pure white flour, it is 
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essential that the flour should be separated from the 
husk or bran. If the mill is to be a commercial 
success, no flour must be left adhering to the bran. 
The difficulty of achieving this object will be readily 
appreciated, yet an examination of the flour and bran 
products at Messrs. Vernon’s mills, shows very clearly 
that such a separation is secured. In modern milling 
the release of the floury parts from the inside of the 
wheat is obtained by means of a gradual breaking 
down of the wheat berry in the roller mills, each 
roller-mill reducing the grain a little. The wheat is 
not crushed up in the roller mills as might be imagined 
at first sight, but is cracked and broken open, and the 
flour seraped, so to speak, from the husk. The 
break roller mills, which have fluted rollse—Fig. 14— 
open out the berry and release the contents. Other 
break rolls serape the adhering portions of the flour 
from the bran, and these floury contents are collected 
in the form of break flour, dunst, middlings and 
semolina. 

It is desirable to make as little actual flour in the 
‘ break "’ process, but as much semolina and middlings 
as possible. The method adopted is as follows :—The 
clean wheat is fed to the first break roller mills, is 
cracked open, and a proportion of the floury parts 
released. The “chop” is then sifted out on plan- 
sifters. The coarser material separated out by the 
sieves on these machines is passed to the next series 
of break rolls. There are usually, nowadays, either 
four or five series of breaks, and by the time the 
product has passed through these, nothing but bran 
is left, all the floury parts having been extracted, 
graded and purified, and passed to the reduction 
system. The grading and purifying processes demand 
extremely thorough and accurate separation which is 
carried out partly by sieving and partly by the action 
of air currents. The reduction roller mills, which 
treat the purified stock, are very similar to the break 
roller mills, but the rolls are smooth. The series of 
reduction rolls number anything up to fourteen or 
fifteen, but it must not be thought that the stock is 
treated that number of times; certain classes of 
stock go to certain series of rolls only. 

The feed to the reduction rolls is in the form of 
purified semolina, middlings, or dunst, which are not 
distinctive materials, but simply names given to 
broken pieces of the contents of the berry of certain 
accepted sizes, and it is only after grinding on the 
reduction rolls that they can be termed flour. Before 
finally passing to the flour sack, however, the product 
from these rolls is treated in centrifugal dressing 
machines, which dress out the flour. Any material 
which is too coarse to pass through the silk is sent to 
other roller mills for further grinding. 

In order to ensure a pure flour every care must be 
taken to prevent the floury parts and the bran 
becoming so mixed up that the flour is contaminated 
by the latter in grinding. Exhaustive experiments 
and years of practical experience have evolved the 
modern roller mill, and in the machines seen in this 
mail, it is possible to shear the wheat berry across and 
then by treatment on further roller mills, to clean all 
the particles of flour from the husk or bran. 

In order to achieve this, the rolls of the “‘ break’ 
machines are grooved or fluted from end to end with 
flutes the shape of a saw tooth. The grooves are not 
parallel with the axis of the roll but are slightly spiral, 
with the result that the flutes of each pair of rolls do 
not inter-lock. In order to obtain a shearing action 


each pair of rolls comprises a fast and a slow one, the 
differential being about 2} to 1. Fig, 14 shows 
how this cutting action is produced by the difference 
in the speed of the two rolls; the flutes are “ saw- 
tooth” in profile. The fast roll tends to carry the 
berry through, but the slow one acts against this, 
with the result that there is a shearing action which 
opens the berry and releases the floury parts from the 
husk, The flutes themselves form pockets which 
catch the semolina and carry it away without being 
crushed to flour. In the first break roll the flutes are 
deep and larger semolina is produced. As the wheat 
is broken down further in the other break rolls, the 
flutes become shallow, and in the last break rolls they 
are so fine as to be little more than scratches, and these 
scrape the last particles of the floury parts from the 
bran. Under this system the amount of flour made is 
70 per cent. to 75 per cent. of the cleaned wheat, the 
remaining 25 per cent. to 30 per cent. being repre- 
sented by bran and offal. 

In this brief description of flour manufacture 
nothing has so far been said with reference to the 
preparation of the wheat for the mill. As a matter 
of fact, the cleaning, conditioning and blending of 
the grain has a very definite and important bearing 
on the resultant flour—good flour cannot be produced 
without clean wheat in good condition. It will be 
readily understood that wheat coming direct from the 
farm, or long distances by ship from overseas, will of 
necessity require a thorough cleaning before it is in a 


fit condition for going on to the mill. The problem 
presented §@ the milling engineer is, then, to eliminate 
all extram matter such as barley, oats, cockle- 


seeds, straw, dust, dirt, stones, &c. &c., from the 
wheat, and also to clean off adhering dirt, and then 
to bring the wheat into the best possible condition 
for the extraction of the flour. Matter larger, smaller, 
lighter, heavier, and of different shape from wheat is 
se by means of sifting machines of various 
d iptions, working in conjunction with strong 
aspirating currents. 

Impurities adhering to the wheat, however, have to 
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be removed by washing and scouring. The wheat 
having been washed requires drying by heat treat- 
ment, then cooling and blending. To bring the wheat 
into the best condition for the subsequent milling and 
to produce the best flour, the wheat after washing 
has not only to be dried and cooled but actually 
“* eonditioned,”’ but it is only during quite recent years 
that this has been brought to perfection by the evolu- 
tion of the apparatus known as the conditioner. 
The cleaned and conditioned wheat is finally stored in 
bins for a certain number of hours to give a finishing 
touch to the blending, and is then sent to the first 
break roller mills for treatment as already described. 
The taking in of wheat to the granary—or silo, as 
it is more generally termed—the sending of the wheat 
from the silo to the wheat cleaning department, then 
from machine to machine, from the final clean wheat 
bins to the mill, and then from machine to machine 
in the mill, and finally to the sack ready for despatch 
to the customer, are all entirely automatic operations. 
In cases where stock is to be passed to a machine on 
a lower floor, spouts are utilised and the material falls 
by gravity. Bucket elevators are used for lifting, and 
travelling bands and worm conveyors for conveying. 
One aim of the engineer in planning the mill is to 
avoid excessive lifting and conveying of the stock, 
particularly during the actual milling process, as 
damage by attrition is liable to be caused. In the 
Millennium Mills this point has evidently received close 
attention and conveyors have been reduced to a 
minimum. 

The output from a mill is reckoned in this country 
by the number of sacks of flour, each sack containing 
280 Ib. weight, produced every hour. Some idea of 
the size of the Millennium Mills can be gauged by the 
knowledge that these mills have a nominal capacity 
of a hundred sacks per hour, and it must not be 
forgotten that the mills run twenty-four hours a day, 
six days of the week. 


Wareat CLEANING DEPARTMENT. 


The wheat cleaning side of the plant presents a 
number of interesting features from an engineering 
point of view, particularly as regards the washing 
and conditioning processes, but the screening and dry 
cleaning machines are also worthy of notice. The 
wheat cleaning department, or screen room, as it is 
generally termed, is in a section of the main building, 
but separated from the mill proper by a rope race. 


department is isolated from the other. This main 
block of buildings, which contains the manufacturing 
plant, has the flour warehouse on one flank at the end 
of the mill, and the silos for grain storage on the other, 
at the end of the wheat cleaning. The manufacturing 
portion is six stories high, the mill occupying roughly 
two-thirds of the building, and the screen room the 
other third. In the wheat cleaning department the 
machinery is so arranged on the various floors, that 
elevating is reduced to a minimum, that is to say, the 
wheat is taken first of all to the top of the building, 
and thence falls by gravity from floor to floor, to the 
various machines through which it has to pass. The 
wheat received from the silo is brought into the 
screen room by means of worm conveyors, and is 
delivered from these to elevators, which carry it to 
the top floor of the building, and feed it to the first 
machines in the dry Cleaning process. 

The wheat cleaning department consists of five 
separate and distinct units, each of the same capacity. 
This arrangement permits of five different classes of 
wheat being treated at one and the same time. The 
advantage of this provision will be appreciated when 
it is remembered that wheats from, say, India, are 
very different from those grown in Australia, while 
both differ entirely from wheats grown in the River 
Plate area. All need quite different treatment in 
order to bring them into the best condition for milling 
into flour. Indian wheats are hard and flinty, very 
dirty and full of stones, and require more washing 
than Australian or Canadian, whilst English wheats, 
after a wet harvest, often have a very high percentage 
of moisture, and thus require an entirely separate 
treatment. By having these five separate and dis- 
tinct plants at their disposal in the wheat cleaning, 
Messrs. Vernon are able to give the most suitable 
treatment to each class of wheat. 

The first machine in the dry cleaning section of each 
plant consists of a separator. This machine takes out 
impurities such as sticks, straw, fine seeds, dust, 
dirt, &c., still remaining in the wheat after the 
preliminary treatment it has received on its entry 
into the silo. In the separator the wheat is passed 
over sieves of perforated metal, the coarsest impurities 
being taken off by a small sieve at the inlet end, the 
wheat and finer impurities passing through this mesh 
to other sieves with finer perforations. The wheat 
is also subjected to a strong aspiration, both at the 
inlet and the outlet ends of the machines, the action 
of the air currents removing light impurities such as 
dust, chaff, short straws, &c. These impurities are 
deposited in a large settling chamber arranged in the 
frame of the machine, and fitted with an automatic 
delivery consisting of flap valves, which allow the 
deposits to fall through into the discharge channels, 
but prevent any rush of air. The aspiration is caused 
by a large slow running fan built into the frame of the 
separator, which produces a strong steady current. 
From the outlet of the separator the wheat falls 
over “King” electro-magnetic separators, which 
take out any particles of iron or steel present in the 
grain. From these separators the wheat passes 
through other dry cleaning machines, among which 
are scourers, and cockle and barley cylinders. The 
scourers remove adhering dirt and smut, and scour 
off the beard of the berry and the husk, &c. ; all these 
impurities are carried away by a strong aspiration. 
The scourer consists of a perforated cast iron cylinder, 
through the centre of which runs a shaft carrying a 
number of beaters, which drive the wheat through and 
across the specially prepared serrated internal surface 
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of the cylinder. The beaters are adjustable so as to 
increase or decrease their distance from the casing, 
allowing the severity of the scouring action to be 
adjusted, and also to compensate for wear. A good 
cleaning is given to the wheat as the result of the 
treatment in the scourers, but much still remains to 
be done before even the dry cleaning process is 
completed. ; 

Although the separators take out many foreign 
seeds, there still remain impurities such as barley, 
oats and cockle seeds, which cannot be separated 
either by sieving or by aspiration, and which, if 
allowed to remain in the wheat, would have a serious 
effect on the quality of the flour. In order to get rid 
of these foreign seeds the wheat is subjected to a 
searching treatment on machines, which are designed 
to extract either spherical or elongated seeds whose 
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wheat. These machines consist of a metal cylinder, 
the interior of which is indented for the purpose of 
lifting small seeds, such as cockle seeds, turnip seeds, 
&e., out of the wheat, or, in the case of the barley 
cylinders, to lift the wheat out of the longer grain, 
such as barley, oats, &c., the indents being either 
larger or smaller than the grain of wheat according 
to the separation required. The indentations are 
drilled—Fig. 15—the object being to obtain a pocket 
with a sharp edge as this gives a much cleaner separa- 
tion than an indent which is simply stamped. The 
cockle cylinders are placed immediately after the 
scourers. The wheat is fed into each cylinder which 
revolves on a central spindle ; the cockle and other 
seeds smaller that the wheat, are picked up in the 
numerous pockets or indents, until tipped out as the 
cylinder revolves, the wheat remaining in the bottom 
of the cylinder, which is inclined, and tailing over the 
end. 

The cockle, after falling out of the indents, drops 
into a stationary tray slung inside the cylinder, 
and is then led into a worm and conveyed to a separate 
outlet. The operation in the case of the barley 
cylinders—which follow immediately after the cockle 
cylinders—is exactly the same, except that the 
wheat is lifted out and the barley allowed to remain 
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being obtained from two artesian wells sunk in the 
mill yard; the capacity of either of these artesian 
wells is at the rate of 10,000 gallons of water per hour. 

The washer consists of two cast iron tanks firmly 
bolted together, and perforated draining sieves pro- 
vided with worm conveyors. The tank at the head 
end of the machine is divided in two by means of a 
cast-iron plate extending nearly to the bottom of the 
tank. On one side of this division is a plunger, and 
on the other a perforated sieve. The fresh water 
supplied to the washer is fed in at the head of the 
perforated sieve, so that there is always a stream 
flowing down to the outlet. The wheat is also fed in 
at the head end of the sieve and is floated down by 
the. water over the sieve. The plunger on the other 
side of the division keeps the water pulsating at the 
same time as it is flowing, with the result that stones 
and dirt are loosened, and fall to the bottom on to the 
sieve where the pulsating action gradually carries 
them down into a receiving box at the end. The 
wheat flows over with the stream of water into an 
inclined perforated rinsing worm, and is carried to the 





outlet of the machine. In its journey up this worm 
the free water drains away through the perforations, | 
whilst the wheat is subjected for a certain length to | 
the action of jets of fresh water, at a pressure of 60 Ib. | 
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FIGS. 16 AND 17—SECTIONS AND ELEVATION 


and tail over, the wheat being carried away by a 
worm, as is the cockle in the previous case—to a 
separate outlet. There are five separate batteries of 
cockle and of barley cylinders placed on the second 
and third floors, each battery comprising ten cockle 
and ten barley cylinders, arranged in a wooden frame 
with feed dividing hoppers above in order to split up 
the feed to the different units and ensure that each 
individual cylinder has an absolutely equal feed to 
deal with—Fig. 19. The wheat, after dry cleaning, 
then passes to the clean wheat bins of which there is a 
group for each separate wheat cleaning plant. 

The next process in the system is the washing and 
conditioning, which is the most important process 
through which the wheat has to go before entering 
the mill. The various grades of wheat from the five 
nests of cleaned wheat bins are taken by separate 
elevators to Simon wheat washing and stoning 
machines. From these machines the wheat passes 
into ventilated vertical whizzers and thence to 
‘Reform ”’ conditioners. The washing machines are 
arranged on the top floor of the screen room in a large 
concrete tank, which is provided with ample drainage | 

see Fig. 20. 
The continual supply of fresh water to the washers is 
received from a tank in the rope race, the water itself 
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OF “REFORM” .WHEAT CONDITIONER 


per square inch, which remove any dirt which may 
still be adhering. At the outlet of the worm the wheat 
is still very wet and is passed into a centrifugal 
whizzer for the removal of further moisture. 

Most of the washers in this mill are provided with 
an additional rinsing worm, so that they can be 
arranged to give a double washing to very dirty hard 
wheats. The machines can be adjusted with regard 
to the flow of water through them, the intensity of 
the pulsations, and the volume and distribution 
of the water used. 
be washed without damage by giving them a very 
short immersion in the water, and also enables the 


hardest and stoniest varieties to receive effective | 


treatment by a much longer immersion. 


The whizzer already referred to removes most of | 


the surface moisture. This machine, of which there 
is one to each washing machine, consists of a circular 
cast iron frame through which runs a vertical driving- 
shaft. Attached to this is a rapidly revolving drum 
fitted with a number of short blades or lifters, set at 
an angle to carry the wheat upwards inside the 
tangential perforated casing within which the drum 
revolves. The wheat enters at the bottom of the 
machine, and is distributed evenly over the whole 
surface by means of a patented belted pan, A power- 





FIG. 18—-BROKEN AND SMALL 


This enables the sofest wheats to | 


ful air current is produced by the action of the lifters 
in combination with the perforated clothing, which, 
thoroughly removes the moisture from the exterior 
of the grain. The water is driven through the per. 
forated casing and the wheat is discharged from the 
top of the whizzer in a fairly dry condition. Harmfy| 
beating of the grain is avoided by the introduction 
of an annular top, and a maximum quantity of 
moisture is removed with a minimum abrasion of the 
wheat. 

The wheat receives its final preparation for the 
mill by treatment on conditioning machines. It is jy 
this final stage that so much can be done by the 
miller to bring the whole of the wheat mixture to 
the very best condition for milling, provided he js 
equipped with a complete conditioning plant. Millen. 
nium Mills are very completely equipped in this 
direction, with the result that whatever classes oj 
wheats are employed in the blend they can be broug)i 
to a uniform state as regards hardness or softness, 
or moisture content. These desirable results are 
obtained by the use of Simon’s ‘“ Reform ” 
tioners. 

The upper portion of the conditioner consists 
of heating sections, where the wheat is treated by 
contact with steam-heated radiators—Figs. 16 and 17, 
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‘Cross Section. 
Mill End of Wheat Cleaning 
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WHEAT MILLING PLANT 


Valves are fitted for regulating the temperature so as 


|to vary the treatment given to different classes of 


wheat. No drive is required, the wheat moving by 
its own weight slowly down the machine in such a 
manner that al] parts of the grain are brought against 
the radiators. At the bottom of the heating portion 
the stream of grain is divided up and passed through 
vertical cooling columns, through which cold air is 
drawn by a fan. This cools the wheat thoroughly 
and removes any moisture which may be adhering 
to the outer skin. The passage of the wheat down the 
machine is automatic, and in order to ensure an even 


| flow the outlet is fitted with an automatic deliver) 


gate connected to the inlet hopper. According to 
the quantity of wheat entering the feed hopper, 5° 
the outlet gates are opened or closed automatically. 
The heating sections of the machine can be adjusted 
either to drive moisture into the wheat, or to extract 
moisture from it, the inside of the berry itself being 
tempered by the machine to the best grinding condi- 
tion. 

Thermometers and valves are fitted so that each 
of the heating sections can be worked independently 
of the others and at a different temperature if desired. 
The wheat is finally sent to a series of bins in the 
screen room known as “ conditioning bins,’ where it 
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lies for @ number of hours in order to mellow the 
whole mixture, ‘and the wheat is then drawn off | The Railway Act, 1921.* 
by measuring machines and sent to the first break | 


roller-mills in the mill proper. By the Rt. Hon. Sir ERIC C. GEDDES, G.C.B., G.B.E. 


All the screenings collected during the wheat THE post-war legislative effort in connection with 
cleaning process, that is to say, all the material which | railways culminated in the Act of 1921. By that Act, 
has been removed from the dry cleaning plants, are | we—that is to say, those of us who were responsible 
sent to what is known as a screenings plant, arranged | both for the framing and passage of the measure, and 
at one end of the wheat cleaning department. In | for the very useful and co-operative consultations 
this plant the useless impurities, such as sticks, ' which took place during that period—believed, so 











FIG. 19—-WHEAT SEPARATORS 


stones, straws, dust, &c., are separated, whilst barley, ; far as we could see, that we had provided for the 
oats, maize, cockle, turnip and other valuable seeds | reconstitution of our railway system on a modern 
are cleaned and prepared for the market. In the case basis, and for facilities which eminent engineers of 











FIG. 20—GRAIN WASHING MACHINES 


of broken and small wheat this is milled in a small | every class had desired. We believed that many 
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It is my purpose to-night to offer a few observations 
as to the directions in which the benefits will accrue 
to the three great parties concerned in our railway 
system, namely, the general public, labour, and the 
proprietors. 

I must necessarily; be brief over portions of the 
reconstituted railway position. The Act provided 
@ machinery, agreed voluntarily and between the 
associated railway companies and the great railway 
trade unions, for the prevention of disastrous disputes 
which from time to time have been so serious to the 
railway companies and the men themselves, and so 
detrimental to the industries and general public 
Which they serve. This was not the Government 
conception, but was the uninfluenced proposition of 
employers and employed. 

e Act also provided for a revision of the obsolete 
classification of merchandise traffic by a separate 
expert, economical and business-like tribunal, and 
for the adjustment of classification as circumstances 
altered from time to time. It provided also that the 
old and vicious rigidity of the rate-fixing machine 
should be simplified on lines approved by both rail- 
ways and the great trading interests. 

There were those—as there always are when any 
great change is made—-who were pessimistic, and 
notoriously so a certain very limited number of those 
who speak in the railway interests; but if we look 
at the position held by railway stocks to-day and 
compare it with the position when the Act was passed, 
I venture to think that even to-day this vital factor 
in our national life is on a basis which exvites the envy 
of our other great industries which have not been 
similarly satisfactorily situated. It may indeed be 
said that railways have benefited unduly, but that 
I would not be prepared to admit. At the time the 
Act was passed railways were in a state of complete 
uncertainty. Their expenses had increased enor- 
mously—just over threefold ; and if one casts one’s 
mind back to the alarming reports which were circu- 
lated at the time—and which I personally did my best 
to contradict—one cannot but wonder that the 
investing public showed even the confidence, and the 
railway shareholder the steadiness which they did. 
At the same time, with the return to legislative 
stability, and with the cessation of that most per- 
nicious of all things—a guarantee to the management 
by the Government—railway undertakings have risen 
in public favour. 

One may be asked, “‘ But where does the trader 
come in?” And in reply to that IT would say that 
already reductions in charges are being felt; not a 
return to pre-war charges, of course, and not as much 
reduction as will eventually come about, because you 
cannot expect to overcome the disadvantages of years 
of war, the abnormal costs ruling, and the evils of 
Government guarantee in a few months. But I feel 
confident that, as the railways feel their power, as 
they realise the possibilities which are open to them 
under the provisions of the Act of 1921, and as the 
traders come to recognise that they must help the 
railways if they wish to get freights down—by 
reducing detentions to rolling stock, by better load- 
ing of wagons, and by co-operation generally —goods 
and passenger costs, which bear so heavily on the 
community to-day, will be reduced. 

The Railway Act of 1921 is really a “ traders’ 
charter,” and with the great trading organisations 
which exist, they can afford, and well afford, the best 
brains and the greatest skill to enable them to take 
advantage of that charter. The companies can now 
induce the co-operation of the trader by offering lower 
rates whenever the trader will help them to work 
more cheaply. 

As to the third party—the employees—they made a 
bargain for the reduction of their wages as costs of 
living fell, and they have honourably stood by that 
bargain. I wonder if the general public, or even the 
specialist public which I am addressing, realises that 
there has been a reduction—without disolcation or 
dispute, strike or stoppage, an almost automatic 
reduction—of £25,000,000 a year on the wages bill 
of the railway companies. But even so, the rates 
paid to labour are a vast improvement on the pre- 
war rates. I do not think that, under existing con- 
ditions, there is any prudent man who would wish the 
railway worker as a whole to return to his pre-war 
rates, and the machinery of the Act provides for a 
reasonable and cool consideration of these matters. 
Amalgamation will help to maintain a reasonable 
standard of remuneration to their staff. 


EconoMICc QUESTIONS. 
It is on economics—and more particularly on 
economics of a practical kind, which would interest 
engineers—that I invite you to direct your attention 
to-night. Now, the one great feature of the Act of 





1921 was that it amalgamated roughly one hundred 
and twenty companies of greater or leas importance 
into four great groups. There was the Eastern Group, 
the Southern Group, the Western Group, and the 
North-West Midland Group. That was not done 
merely to make a picture on a map. It was dono 
because a concensus of the best opinion available 
was that economy could only be obtained by amalga- 


wheat milling plant—Fig. 18—so that loss in any way economies would result, and that we had secured a| mation. Certain railways had in the past twenty 


is reduced to a minimum. reasonable hope of the financial stability of our rail- 
way system. 


years attempted great amalgamations, almost com- 
parable to what was done by this Act, but for one 


=- ~~ ————- == * The Junior Institution of Engineers. The Gustave Ganet | reason or another they never got complete amalga- 
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got an elimination of competition and a pooling of 
receipts, but not an amalgamation of resources or a 
fusion of capital. They did that without any modern 
parliamentary sanction, and the trading community 
received no special protection. 

It is a peculiar thing, but the mere fact of eliminat- 
ing competition by these pools, in so far as the public 
were concerned, gave rise to a new competition as 
between the railways with which the public was not 
so intimately concerned at the moment, and that 
competition was to keep down even judicious 
expenditure. Let me make myself clear. Each 
partner in the pool has a certain fraction given it of 
the receipts of the pool, whether it earned it or not. 
Therefore no company got 100 per cent. of the benefit 
which accrued from capital expenditure for develop- 
ment purposes. Any new business that it set itself 
out to get by development was shared by the others, 
whether or not they did anything themselves ; and 
in my judgment—and in the judgment of those who. 
evolved with me the Railway Act of 1921—that was 
one of the most pernicious and fatal principles which 
could possibly have crept into our great transport 
system. By the Act of 1921 railways were awarded 
the right to complete fusion, and they were denied 
the right of uncontrolled pooling without fusion, of 
resources. It was believed, and is still believed, that 
with that fusion economies can be made. 

The economies fall into certain well-defined classes. 
In the first place, there are the ordinary adminis- 
trative economies which should result from amalga- 
mation ; and prominent in the public eye, but minor 
in importance comparatively, an example of this is 
the fusion of the railway boards. . There were at the 
time of the passing of the Act some 1300 directors 
of British railways, and after the passing of the Act 
there will be about 100. But when you are talking of 
a revenue expenditure of over £225,000,000 a year, 
this is comparatively a small thing, as the total 
remuneration to the railway directors of the kingdom 
was under £200,000 a year. 

Then there is the question of amalgamation of 
management and control, and of reduction in expendi- 
ture by administrative changes; and there direct 
and substantial economies can undoubtedly be made. 

Then, again, economies can be made on the traffic 
side by the better utilisation of plant and equipment, 
of way and works, by the better loading of wagons, 
and by the better turn round of locomotives. Under 
this head of saving in traffic there is no doubt that 
large economies can be realised in both capital and 
revenue expenditure, after complete amalgamation, 
by the use of alternative lines in a group, where spare 
capacity existed under separate management and 
ownership, and by eliminating the heavy shunting 
at the exchange points, which will now be largely 
reduced owing to the fusions which have been 
sanctioned. Obviously, the greater facility for 
routing traffic over other lines must be of inestimable 
importance, and would not be without advantage to 
the trader, as it will shorten the transit time, and will 
in the end contribute towards the possibility of 
reduced charges. I make bold to say that in one 
group alone several millions will be saved by this 
freedom of routing traffic over other lines in the group 
which hitherto carried an inadequate load. 

Better use of stock can be obtained, especially if 
the rolling stock is of particular and specialised 
design. The advantage of fluidity of reserves needs 
no elaboration from me, and is a point of great 
economic importance to our grouped railway systems 
and to the trader. 

Ways AND WORKs, 

Duplicate stations exist in many places which are 
really of little, if any, advantage to the public, but 
by the reduction of unnecessary passenger and goods 
stations and marshalling facilities great economies 
can be made. The saving in the cost of collection 
and delivery to our great railway companies—notably 
in London—has already been demonstrated in many 
instances ; but this can be much further developed, 
as great savings can undoubtedly be effected by 
unified services. 

Unified administration, including the fluidity of 
stores and reserves, hold out hopes of economies 
which the railway companies will be ready and quick 
to realise ; but it is on the engineering side, coupled 
with the traffic side, that one looks for the greater 
economies to be realised. Electrification, prudently 
and carefully carried out, holds out great possibilities. 
Improvement in rolling stock, elimination of dual 
fitting, standardisation of locomotives, wagons and 
parts, machinery and plant, are all directions in 
which savings can be made; and it is there that the 
members of this Institution will be more particularly 
interested. In round figures, the expenditure on the 
maintenance and renewal of way and works on the 
principal railways which will be affected by the 
grouping system amounted in 1913 to about 
£10,500,000. In 1921 itamounted to over £30,000,000. 
On docks, harbours and canals maintenance was 
£750,000 in 1913, and in 1921 over £2,000,000. So 
that we have something between £30,000,000 and 
£35,000,000 to consider under the heading of main- 
tenance of way and works, and harbours, docks and 
canals. A pretty considerable figure ! 

Probable savings as a result of the grouping 
system are necessarily extremely difficult to estimate 
in money values, but the following are the main heads 
under which economies may be looked for :—Super- 








intendence, by the reduction of large numbers of 
separate designing staffs and a concentration of these 
in the offices of four engineers. 

Already our railway engineers have the standard 
section for British rails, but as opportunity offers 
standard designs for permanent way fastenings, 
fittings and girder bridges should result in savings ; 
and a concentration of engineers’ stores and reduction 
in stocks, brought about by the fluidity of reserves, 
will give a consequent saving in both storage and 
capital. And I make bold to say that, under the 
heading of maintenance, great possibilities for co- 
ordination and elimination of waste exist when you 
only have four great civil engineering departments 
in the country so far as railways are concerned. 

What is true about civil engineering on railway 


way and works is similarly true about docks, harbours | 


and canals, with the addition of a very wide field for 
standardisation in the moving machinery in a dock 
and by common and more effective use of dredging 
plant. 

Closely allied to the savings on civil engineering is 
'the question of signalling. This is always debatable 
ground—whether it should be civil or mechanical 
i ing; but in this branch of the engineering 


©) 
work of a railway we have undoubtedly a striking case 
where ion should yield economies. 


Then there is the question of loading. gauge and 
axle load, so far only touched. This is a subject often 


discussed and sometimes considered, but now: it 
awaits settlement by your profession on business 
lines, with fair hope of success. 

Routine Srock. 


Turning now to the mechanical side, in the handling 
of locomotive coal alone it appears that the amalgama- 
tion of railways will allow of great improvement. 
Railways use 13,500,000 tons of coal a year, but under 
their separate existence this coal was handled in 
retail all over the country. I venture to suggest that 
before many years under the sanctioned amalgama- 
tions one-third of this could be handled by the belt 
and coal tower method ; and if we take a fair present- 
day cost for this work as 9d. per ton into and 9d. out 
of stack by the present methods, the saving would be 
equivalent to £332,000 per annum. Even if a capital 
expenditure of £2,000,000 were incurred on the pro- 
vision of improved handling @ very hand- 
some profit would remain. It must be clear that a 
group of railways, running to a common centre, 
could erect coaling appliances for the use of all 
comers, and the saving in handling would be very con- 
siderable, and in sume cases haulage could be saved. 

In the standardisation of locomotives, again, the 
prospects of economy and of better management are 
clear. There are, | believe, some hundreds of types 
of locomotives on British railways to-day, and the 
standardisation of locomotives to eight or ten types 
must necessarily be slow, as the number renewable 
by all companies is probably in the neighbourhood of 

20 per annum out of 25,000—an amazingly low rate. 
But if the four great groups, as soon as they are formed, 
can get together and agree that renewals shall be upon 
a standard basis of type suitable for their particular 
work—and agreement among four is more probable 
than among one hundred—we may look, during the 
present generation, to a vast decrease in the cost of 
manufacture, in the cost of repairs and renewals, and 
last, but probably not least, to a saving of the vast 
amount of spare parts held for the hundreds of exist- 
ing differing types. ..., : : 

What has been said about locomotives applies also 
to wagons, and this is one of the most important 
economies in question. If the standardisation of 
wagons and the improvement in the capacity, which 
most of the technical officers, both traffic and engi- 
neering, look for, can be realised, great savings will 
be in sight ; but the wagons must be modern wagons, 
and a steady programme of standardisation and 
improvement must be embarked upon. 

In the first place, as with locomotives and with 
existing stock, parts can be standardised as a tempo- 
rary and provisional measure. Then wagons can be 
built to a standard design and gradually improved in 
capacity, and can be fitted with continuous brakes. 
It leaves me cold to say that it is no use increasing 
the capacity of a wagon because wagons are not loaded 
to their capacity to-day. Just as the trader must be 
called upon and coaxed and encouraged to give a good 
turn-round to the wagon, so must he be called upon 
and coaxed and encouraged to give a good load to the 
wagon, and he must be shown that it is to his financial 
advantage to load a wagon well. It is of small impor- 
tance to get 10s. a ton for 5 tons of goods in a 10-ton 
wagon, if by a little inducement to the trader you can 
get 10 tons of goods at 9s. a ton into the same wagon. 
But 10 tons is, in my judgment, far too low a capacity 
to aim at. It may be that in this country, for the 
shorter distances, there is a class of traffic for which it 
would be useless to build the great wagons which are 
used across the Atlantic ; but even in this country 
there is a class of traffic which justifies a large wagon. 
In order to get that wagon introduced into an old, 
congested country like this, the four great groups will 
have to lay down a programme. They have to get 
the goodwill of the dock authorities and of the traders ; 
they have got to show them that it is to their advan- 
tage, both direct and indirect, to enable the railways 
to make the economies possible by the introduction 
of these wagons, and that it will redound to their 
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partners in the efforts—namely, the dock companies 
and the works—if they will alter their equipment 
gradually and prudently in order to enable the larger 
wagon to be used. 

I may be asked, ‘‘ Why a larger wagon ?” “ Why 
@ wagon with a continuous brake ?’’ The answer to 
that is familiar to my audience. The larger wagon 
costs less to build, per ton of capacity, than the 
smaller wagon. The percentage of tare weight to gross 
weight is vastly less than in the smaller wagon. The 
larger wagon takes less length of track per ton of 
capacity than the smaller wagon, and the days oj 
building railways across the prairie in this country are 
gone for ever ; land is costly, and we must get better 
use out of our railway plant, whether it be track, 

yard, or running road. 

But why continuous brakes ? Because you cannot 
afford to have trains crawling along as they used tv 
crawl. Now, with the lines congested, and with «|| 
the improvements in modern equipment for passeng.., 
traffic which are being installed, it is essential, if ).. 
fullest value is to be got out of our tracks, that wagu:.. 
should be fitted with continuous brakes, but not dui! 
fitted. 

What has been said about railway compani:. 
wagons so far applies to a greater extent to privat. 
wagons. An estimate has been made of the savii, 
which would be effected in the shunting of private |, 
owned wagons if they were railway shou this is 
put by very competent authorities at as formidal)|, 
a co as between £2,000,000 and £3,000,000 )..: 
annum in unnecessary shunting alone. If the trader.’ 
wagons of to-day were replaced by a similar capaci, 
of 20-ton wagons a further saving in shunting alo. 
would be £1,400,000. 


ELECTRIFICATION. 


The electrification of railways was growing up «© 
exactly the same indiscriminate basis as had obtain«| 
in the wheel gauge, the loading gauge, and in the lack 
of standardisation of locomotive stock, plant, ai! 
equipment. After the war greater possibilities «1 
standardisation seemed possible, and standard typ: 
of equipment were generally considered desiral)|:. 
So long as the railways remain separate entitics. 
however, there will always be the desire to break 
away from @ standard, and I can only look to t!. 
possibilities of prudent adherence to standardisati., 
after we have got complete amalgamation and fusiv. 
It may be that under very exceptional circumstance 
one of the four great railways may decide to equi) 
a particular line to different standards from those 
obtaining for the rest of its system, but I cannot con- 
ceive that being done except under the direct necessity 
and witn great regret ; and one must hope that, when 
there are only four great systems, the four chief elec- 
trical engineers will be able to agree upon common 
standards. 

It is, however, not only in standardisation that 
economies by the application of electric power will 
be attained. As I see it, you electrify a line for one ot 
two purposes: either to give a frequency of service 


on the multiple-unit system for the purpose 0! 
attracting , or for an entirely different object, 
namely, to increase the capacity of the line and ena!)| 


a greater volume of traffic to be carried with a mini 
mum of capital and revenue expenditure. The firs! 
class of electrification must be justified on the poss! 
bilities of expansion of traffic. The second class 1s 
justified by economy and on the increase in thw 
capacity of the line. (I am talking, of course, of the 
main justifications.) There are minor justifications, 
such as the absence of noise and smoke, &c.; and, o! 
course, there are economies which can be obtaine:! 
by the far better turn round of electric locomotive 
power and its more regular use and shorter time in 
shed or shop. : 
You may say, “ But what does all this mean ? What 
may be the result of all this saving and reorganisa- 
tion?’ That is a difficult question to answer. 
But I want to give a figure—a figure which ha- 
authority, A committee of six, composed of men who 
are as well qualified to advise as any in this country, 
advised me, when at the Ministry of Transport, that 
certain economies could be effected by measures 0! 
which I have ventured to give some indication. The 
best figure we could get—to put their recommenda. 
tions into money—gave us something over £20,000,000 
a year. But even that was not exhaustive, and, 0! 
course, includes nothing for fall in general costs ar! 
prices, and the ordinary economies which can be 
effected by close supervision and management. Ai: 
entirely i t estimate was made in 1918 by 
the eminent accountant, Sir William Plender, and by 
Mr. F. Palmer, of Rendle, Palmer and Tritton, acting 
for the Government. They put the figure of possible 
economies on 1913 prices in the neighbourhood of 
£20,000,000. This was arrived at by an entirels 
different , and without the economies which 
would result from the saving in administration due to 
the large amalgamations. These two figures give us 
a measure of the sort of sum which some experts 
think can be saved, and which would largely accrue 
to the trading community of the country when the 
railways have been able to give full effect to the 
enactment of last year. I do not believe that this 
can be done without amalgamations, and we must 
wait for these economies. Twenty million pounds 
saved would be a reduction of 8} per cent. of the 
working expenses. 
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Developments 


No. 


Tue distribution of power from large generating 
stations necessitates the adoption of pressures in 
excess of those which can be produced at the terminals 
of alternators. 
66.000 volts are being adopted in connection with 
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utilising outdoor transformers, which are now em- 
ployed on an extensive scale in America and else- 
| where. Several well-known electrical firms,in this 
| country have taken up the manufacture of outdoor 
| transformers in order to meet the steadily increasing 
| demand, and among those firms are the Metropolitan- 
| Vickers Electrical Company, ef Manchester, and 
Ferranti, Limited, of 180, Fleet-street, London. A 


| 
| 
j 
| 


4000 kVA 40-period waterproof transformer made by 
Pressures of 20,000, 33,000, and | the former firm is shown in Fig. 208, this, being one of | the engineers responsible for the scheme was to reduce 


six units forming two groups of mesh-connected 





50-cycle outdoor transformers, with a ratio of 
50,000/10,000 volts have recently been supplied by 
Ferranti,, Limited, for use in connection with the 
extensions to a large distribution system at Maastricht, 
in Holland. The transformers are used at the ends 
of a 20-kilom. 50,000-volt transmission line for raising 
the generator pressure of 10,000 volts to 50,000 volts, 
and for stepping down to about 10,000 volts at the 
distribution end of the line. One of the chief aims of 


the amount of apparatus requiring attention during 
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FIG. 206—SINGLE-PHASE TRANSFORMER 


electrical transmission schemes in this 
country, but as the maximum pressure of the current 
generated is in the neighbourhood of 11,000 volts, the 
use of step-up transformers is essential in all really 
high-voltage electrical transmission systems. | By 
reason of the very large amount of power in close 
proximity to step-up transformers which are installed 
in high-capacity stations, it is essential that these 
transformers should be of robust construction. The 
choice between three-phase transformers and groups 
of three single-phase transformers is one of the 
problems that has to be solved when considering 
the general lay-out of a station. Similarly the method 
of cooling transformers is also a matter which calls 
for careful attention. Capital cost, spares, floor space, 
and continuity of supply are the main factors which 
govern the choice of transformers. Generally speak- 
ing, three-phase units are more suitable than groups 
of three single-phase units when many transformers 
have to be installed ; but in other cases it is better 
to use mesh-connected single-phase transformers. 

One of the Metropolitan-Vickers single-phase trans- 
formers suitable for power-station operation is shown 
in Fig. 206. This particular unit is rated at 7800 kVA, 
and is wound for 25 periods and a voltage ratio of 
6600/20,000 volts, three of these units having a com- 
bined output of 23,400 kVA. Sixteen of these trans- 
formers have been supplied to the Glasgow Corpora- 
tion for the Dalmarnock power station. Fig. 209 
shows one of these transformers in the course of con- 
struction. To facilitate the oil circulation, the coils 
are spaced at proper distances, and the insulation is 
reinforced between the end turns. Substantial 
bracing between the coils and frame prevents the 
coils moving under heavy short-cireuit conditions. 
The tanks are composed of boiler plate, which is 
braced to ensure rigidity. A relief valve fitted in the 
cooling system ensures that the oil pressure is greater 
than the water pressure, so that in the event of leakage 
occurring the water cannot run into the oil. 

A three-phase 4000 kVA 50-period 6600/12,000-volt 
transformer made by the same firm is shown in Fig. 
207. The core consists in this case of three limbs 


various 


upon which the coils are mounted. The top and | 


bottom yokes are securely clamped between sections 
of channel iron, and the laminations of the limbs are 
secured by insulated bolts. The coils are mounted 
concentrically on the limbs, and the high-tension 
coils encirele the low-tension coils. Care has been 
taken in the design of these transformers to ensure 
that the oil circulates in all parts of the windings, and 
in order to prevent the coils moving and vibrating 
they are braced by a patented spring dashpot device, 
which is described in British patent specification No. 
9921 of 1915. 

The high cost of buildings has led many engineers 
to look into the possibilities of saving money by 





* No, XXXII. appeared June 2nd. 


FIG. 207—-THREE-PHASE TRANSFORMER 


transformers, each group having a capacity of 
12,000 kVA, and raising the three-phase supply 
pressure from 11,000 volts to 66,000 volts. The tank 
is fitted with oil-filled terminal boxes, and the cable 
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FIG. 208—OUT-DOOR TRANSFORMER 


operation, and, in consequence, oil-immersed trans 
formers with natural air cooling were selected in 
preference to forced oil-cooled transformers or wate: 
cooled transformers. It was also decided to dispense 








FIG. 209—7800-K.V.A. 6600/20,000-VOLT TRANSFORMER JUNDER CONSTRUCTION 


connections are made through sealing bells. The 


cover of the transformer is of the watershed type, | 
and is made in two sections in order that it_.may easily | 


be removed. , 
Four 5000 kVA three-phase oil-immersed air-cooled 


with the protective gear which is usually connected 
between the overhead line and the transformer, and 
to install transformers capable of withstanding the 
maximum mechanical and electrical stresses likely 
to be imposed upon them by short circuits, lightning 
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THREE-PHASE TRANSFORMERS FOR HOLLAND 
FERRANTI, LIMITED, HOLLINWOOD, MANCHESTER, ENGINEERS 
(Per description see page 631) 
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FIG. 210—COMPLETE TRANSFORMER FIG. 211—THE TRANSFORMER REMOVED FROM ITS CASE 
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FIG. 212—TRANSFORMER OOILS FIG. 213—CORES FOR THREE-PHASE TRANSFORMER 
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discharges, or other severe electrical line disturbances. 
In order to secure a reasonable margin of safety, the 
following test pressures were specified :—({1) Between 
windings and earth, 150,000 volts for one minute ; 
between end turns of the E.H.T. winding, 50,000 volts 
for one minute ; between all the turns of the E.H.T. 
winding, 30,000 volts for one minute. These test 
conditions, the makers point out, are particularly 
severe, even when compared with the latest British 
practice. 

The transformers supplied—see Figs 210 and 211— 
are of the core type, and are designed to take circular- 
coil concentric windings, as shown in Fig. 212. The 
cores—see Fig. 213—are built up of high-grade silicon 
steel punchings designed to give rigidity. Between the 
bottom yoke and the legs interlaced joints are made, 
but as the top yoke is removable the tops of the legs | 


THE ENGINEER 





layer spiral coils are used for the 10,000-volt winding, 
and disc or pancake cdils for the 50,000-volt winding, 
thus reducing the voltage between turns to a mini- 
mum. In connection with the choice and application 
of materials the turn insulation requires special 
attention in order to obtain a sufficient margin of 
safety with the minimum thickness of covering on the 
conductors. 

For several reasons it is desirable to control the 
dimensions of the insulation. It is essential, for in- 
stance, to reduce the temperature drop and hot spot 
temperatures, to prevent sponginess in the coils, and 
to reduce the space occupied by the winding, which is 
a factor that bears directly on the efficiency of the 
transformers. The satisfactory results actually 
obtained are attributed by the makers to the limita- 
tion of the voltage gradient through the insulation, 
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FIGS. 214 AND 215--CURRENT- LIMITING REACTANCES 


and, the underface of this yoke are machined flat to 
enable a satisfactory butt joint to be made. The 
interlaced joint at the bottom and the butt joint at 
the top greatly facilitate the erection of transformers 
during the course of manufacture, prevent the danger 
of damaging the plate insulation, and permit of a 
very robust form of mechanical construction. 

The punchings are firmly held together with braced 
steel clamps and heavy channel sections are used on 
the yokes. Well-insulated bolts pass through the 
channel clamps and leg plates, and care is taken to 
ensure that no strain is applied to the insulation in | 
consequence of the tension on the main vertical bolts. 
Heavy bolts passing vertically through the flanges of 
the yoke clamps, and also through the short rigid steel 
clamps, placed across the yokes at the top and bottom, 
hold the complete core solidly together, and addi- 


to the correct proportioning of the materials in rela- 
tion to their permitivities and dielectric strength, the 
general control of the dielectric field, and also to the 
elimination as far as possible of air pockets between 
layers of insulation. 

The dise coils associated with the 50,000-volt 
winding are wound with flat copper strip, and in order 
to limit the pressure which is liable to be applied to 
the coils axially, the separators placed between the 
pairs of coils are specially shaped. In order to guard 


| against the effects of insulation shrinkage, each leg of 


coils is assembled complete with the separators on a 
special framework on which they are “‘ stoved’’ and 
compressed to the final dimensions whilst they are 
hot and before placing them in position on the cores. 
Expanding spring clamps are also fitted at the centre 
of each set of coils, and these clamps automatically 
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FIGS. 216 AND 217--REACTANCE COILS IN COURSE OF 


tional vertical bolts passing through the yoke clamps 
only are provided to eliminate any possibility of 
mechanical failure. 
Axial movement of the coils is prevented by using 
solid insulating end supports which butt against the 
large flat surface formed by the inside faces of the 
yokes and channel clamps. These supports are 
designed so that they do not interfere with the free 
passage of the oil through the ducts, and as any 
mechanical pressure is evenly distributed on surfaces 
of ample area end coil distortiéfemhnot occur. The 
primary and secondary coils are placed, in relation 
to each other, so that any meéchefiteal stresses acting 
on the windings in a radial direction, as a result of 
external short circuits, are uniformly applied and do 
not tend to distort the shape of the coils. The radial 
coil supports, which are required with rectangular 
or square coils are therefore unnecessary. Single- 





CONSTRUCTION 


take up any slight™shrinkage which may occur whilst 
the transformers are in use, 

Effective and even cooling of the windings and the 
avoidance of hot spots are ensured by the provision 
of an ample number of ducts, through which the oil is 
free to flow, and every turn of the winding is in direct 
contact with the oil. Great care has also been taken 
to select a suitable kind of oil in order to prevent 
deposits of sludge. The conservator type of tank used 
by the makers is designed to overcome sludge troubles 
by securing the absence of air in contact. with hot oil 
in the main tank. It also prevents the oil absorbing 
moisture, as the expansion chambers are fitted with 
calcium chloride “ breathers,’ which ensure that only 
dry air comes into contact with the oil. The main 
tanks are composed of heavy-gauge steel plates, and 
the requisite cooling surface is obtained by seamless 
tubes which are electrically welded to the tank in the 


| 














manner shown in Fig. 210, page 632. A central lifting 


hook is provided to facilitate handling these trans- 
formers. 

The object of employing current-limiting reactances 
in large power stations is well known to electrical 
engineers, and has been referred to in a previous 


article. These reactances may be placed in one or 
more of the following positions :—(1) In the generator 
leads; (2) in feeder circuits; and (3) between 


sections of the bus-bars. In any case the heavy duty 
which they may be called upon to perform under 


| short-circuit conditions necessitates a very robust 


form of construction. The Metropolitan-Vickers 
current-limiting reactances are of the ironclad air 
core oil-immersed type, and are mounted in tanks 
as shown in Fig. 215. They are provided with an 
air core, and are encased in a shell which is built up 
of high quality iron laminations. The paths of the 
magnetic lines are therefore partially through air and 
partially through iron, which is subjected to a very 
low flux density. Compared with reactance coils 
without iron in the magnetic circuit, these coils made 
by the Metropolitan-Vickers Electrical Company are 
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FIG. 218-—-BROWN-BOVERI RECTIFIER 


claimed to offer the following advantages :—(1) As 
the coils are immersed in oil, the overload capacity is 
very much greater. (2) Less floor space is required, 
as it is possible to place the reactance in the same 
position as a transformer and to handle it in the same 
manner as a transformer. (3) As the reactance is 
ironclad there is no risk of a stray flux interfering 
with instruments and apparatus adjacent to the coil. 

The laminations are held rigidly in position by 
means of an iron framework, which is clamped down 
by vertical bolts. Inside the coil wood supports 
maintain the windings in the correct position relative 
to the iron core and prevent any movement under 
working or abnormal conditions. Reactance coils 
constructed on these lines are claimed to have all the 
advantages of the concrete type ; also to work without 
noise, and to give an approximately straight line 
characteristic up to about six times full load current. 
A set of coils in various stages of construction is shown 
in Fig. 217, and a complete set of assembled coils in 
Fig. 216. Ample ventilation is provided between the 
turns, and the wave-shaped spacing arrangements 
between the coils provides support for each side, and 
also ensures that the oil circulates over all parts of the 
coils. A complete reactance coil with tappings for 
giving different reactance values is shown in Fig. 214. 

For many years there has been a demand for a 
simple form of converter comparable from the point 
of view of simplicity with an ordinary transformer 
and to meet that demand the mercury vapour con- 
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verter has been introduced. Small glass-bulb mercury | 


vapour converters have, of course, been in existence 
for a considerable time, but it is only within recent 
years that plant of this kind has been built in this 
country to give outputs comparable with those of 
other types of converters or motor generators installed 
in generating stations and sub-stations. When 
operating in a vacuum the mercury arc has the peculiar 
property of only allowing current to pass in one direc- 
tion, and it therefore follows that the arc can be used 
for converting alternating current into direct current. 


a 


| 
| 


FIG. 219—220-K.W. RECTIFIER AT WOLVERHAMPTON 


In the early stages of the development of the large 
steel rectifier many serious and almost insuperable 
difficulties were encountered, and the present produc- 
tion is the result of many years of patient experiment- 
ing and the experience gained in actual practice with 
a number of installations on the Continent. 

A Brown-Boveri rectifier of the latest type, supplied 
by Power Rectifiers, Limited, of Trafalgar House, 
Waterloo-place, London, 8.W., is shown in Fig. 218. 
It consists of a large welded steel cylinder K, which 
forms the arc chamber, and a narrow cylinder C, called 
the condensing chamber, the two being connected 
by the heavy anode plate D. The bottom of the arc 
chamber is closed in by the plate M with the cathode 
in the centre, whilst the top of the condensing cylinder 
is closed by a plate which carries the ignition coil 
B. The whole rectifier is mounted on the insulators 
P, which insulate it from earth, and these insulators 
are carried on the foundation ring Q. There are six 
anodes E and two auxiliary anodes G, placed in a circle 
around the anode plate. The auxiliary anodes serve 
to maintain the arc when the load drops to a very low 
level and when the main arc has a tendency to become 
unstable. These auxiliary electrodes may be con- 
sidered to constitute a single-phase rectifier within a 
six-phase one, because they are connected externally 
with a small exciting transformer having a capacity 
of less than 1 kilowatt, and provide an auxiliary arc 
which keeps up the temperature of the cathode spot. 
As in the case of the main transformer, the mid point 
of this exciting transformer is brought out and con- 
nected through a resistance, and a small reactance coil 
to the cathode. 

The main anodes E, which are made of pure close- 
grained iron, are screwed to bolts which serve to 
convey the current to them, the transformer connec- 
tions being made to the upper part of these bolts. 
The anodes and bolts are carefully insulated from the 
anode plate by properly designed leading through 
insulators, the portion nearest the anodes being pro- 
vided with hoods to which sheet iron arc guides F are 
fitted, and at the mouth of these slats are provided 
for breaking up the are and for eliminating the effect 
of the ultra-violet rays. These arc guides terminate 
in a large collecting funnel J, and immediately 
above the cathode there is a similar funnel T, which 
terminates in a thin cylinder which serves to pro- 
tect the main cathode insulator. The arc operates 
between the main anodes E and the cathode, and as 
its path is well defined, back-firing, which in the past 
has been one of the troubles associated with these 
rectifiers, is prevented. 

Just below the condensing cylinder is a mercury 
collector H into which the condensed mercury drops, 
and it is then led by sloping troughs to the walls of 
the arc chamber, down which it runs and finds its 
way back to the cathode, so that there is no loss, and 
the mercury never need be replenished. Both 
cylinders are water-cooled. The water first passes 
through the cathode base N, from whence it is led 
to the jacket round the arc chamber and anode plate 
by the connections O, and it afterwards passes to the 
jacket surrounding the condenser cylinder, and finally 
runs to waste or to a separate cooling arrangement. 
A rod connecting the ignition anode with the solenoid 
B passes down the centre of the cylinder. The cock A 
connects the rectifier with the vacuum pump. The 
anodes are rounded, and in order to remove irregu- 
larities from the surface and so diminish the 


possibility of back-firing, they are very highly 
polished. : 

Three sizes of these rectifiers have so far been 
standardised, and they are designed to deal with 
300, 600, and 700 ampéres continuously, and are 
capable of giving direct-current pressure up to about 
800 volts. For dealing with the higher direct-current 
pressures now coming into use for railway service, 
however, three other sizes have been developed to 
deal with 250, 500, and 750 ampéres at pressures up 
to 1600 volts. A complete converter consists of a 








FIG. 220—120-K.W. RECTIFIER AT IPSWICH 


rectifier with its main transformer, a vacuum pump 
set, an ignition converter, the excitation gear, and an 
anode or equalising reactance coil when two or more 
rectifiers are operated in parallel off one main trans- 
former. The vacuum pump is the most important 
auxiliary, because a high vacuum is absolutely 
essential, and to obtain this vacuum a high-vacuum 
mercury pump is connected in series with a rotary 
oil-immersed pump, the latter being coupled to a 
$} horse-power motor, and is capable of creating a 
vacuum of .02 mm. of mercury, the final vacuum of 
.001 mm. being obtained by the mercury pump. 

The ignition anode to be seen in Fig. 218 is some 
8 mm. above the surface of the cathode, and is con- 
nected to the solenoid at the top of the condensing 
chamber. A push button on the operating panel 
controls the ignition circuit, and when it is depressed 
@ current of about 2.5 ampéres passes from the small 
converter through the solenoid coil, thus causing its 
core to be pulled downwards against the pressure of a 
spring until the ignition anode touches the mercury. 
The connections are arranged so that when this occurs 
the coil is short-circuited and the anode is pulled up 
again by the spring, when an arc starts at the point of 
separation and immediately afterwards the main arc 
commences and the set is switched on to the bus- 
bars. 

With rectifiers that are constantly in service the 
starting operations are performed in a second or two, 
no preliminary operation being necessary beyond 
checking the vacuum. In the case of a plant that 
may have to be shut down for a period of, say, twenty- 
four hours or more it is advisable not only to make 
sure of the vacuum, but also to load the anodes for a 
few minutes by connecting them to an auxiliary re- 
sistance which is supplied for that purpose, the object 
of loading the anodes in this way being to heat them 
up and make them all take the same load. 

Upon the modern mercury vapour rectifier a great 
deal might be written, and we hope to return to the 
subject on some future occasion. For the present it 
must suffice to refer briefly to three plants which were 
put into operation when the mercury vapour rectifier 
was first introduced into this eountry. These rectifiers 
were installed at Ipswich, Birmingham and Wolver- 
hampton by Power Rectifiers, Limited. The Ipswich 
plant, which is shown in Fig. 220, was installed in the | 
new works of E. R. and F. Turner, and has now been 
in successful operation for a considerable time. It 
has a capacity of 120 kilowatts, and develops a direct- 
current pressure of 470-475 volts, the three-phase 
alternating-current supply being obtained from the 
Corporation’s 3000-volt 50-cycle mains. Although the 
load is of a highly fluctuating nature, the plant has 
been found to operate perfectly well. 

In Fig. 220 the converter, with its vacuum pump set, 
and ignition converter, are to be seen in the immediate 
foreground, whilst the low-tension alternating-current 
and direct-current panels, fitted with the usual instru- 
ments, and most of the rectifier’s standard auxiliary 
gear, are to be seen behind. Next to this board is a 
plain panel containing the automatically operated 
induction regulator, the controlling element of 
being the well-known Brown-Boveri automatic 
pressure regulator, to be seen in the centre of the 
direct-current panel. With this automatic gear the 
direct-current pressure is maintained constant at 
475 volts at all loads, In the distance the high-tension 
panel is to be seen, and next to it is the Corporation’s 


panel, which stands in front of the main step-down 
transformer. 

The rectifier plant which has been set to work on 
the Birmingham Corporation’s War-lane sub-station 
is shown in Fig. 225. This plant was originally designed 
to give a direct-current pressure of 450 volts and a 
current of 500 ampéres, or 225 kilowatts; but 
experience shows that it can develop 600 ampéres 
continuously without impairing the efficiency. [n 
this instance the primary supply pressure is 5000 volts. 
and the periodicity 25 cycles per second. The third 





FIG. 221--225-K.W. RECTIFIER AT BIRMINGHAM 


set, shown in Fig. 219, has been erected in the Tetten- 
hall-street station of the Wolverhampton Corpora 
tion, and it is practically the same as the Birmingham 
plant, with the exception that it works at 50 cycles 
instead of 25 cycles. 





VALPARAISO PORT WORKS. 


Great interest, not unalloyed with some anxiety, is felt 
in Chilean engineering circles regarding the approaching 
tests likely to be applied to the new port works, now in 
an advanced stage of completion, by the gales and win« 
storms which visit the coast of Chile at this time of the 
year. The months of June and July are the most critical, 
when “ northers ’’ of exceptional violence visit the whole 
of the west coast of South America, particularly affecting 
Chile, with its 2625 miles of coast line in which there 
exists hardly one harbour or refuge which can be regarded 
as altogether safe. Valparaiso harbour is more exposed 
than any other, and has been the annual scene of disas- 
trous wrecks to shipping. But the success with which 
the so far completed portion of the breakwater, extending 
from Punta Duprat for some 290 m. on the western side 
of the bay, notwithstanding the large amount of damage 
caused by the tornado in other directions, resisted the 
exceptionally violent “‘ norther”’ of July, 1919, when the 
structure showed no movement of any sort, gives rise 
to the hope that the works since completed will prove to 
have been equally well executed. Recognising, however, 
that until the breakwater is extended very considerably. 
according to original design, there can be no reasonable 
protection for shipping during the worst gales, the Chilean 
Government is striving to bring about the prolongation 
of the Duprat breakwater, and to provide the funds 
necessary. The contract awarded to 8. Pearson and Son, 
Limited, of Westminster, in 1912, called for an outlay of 
£2,450,000 ; but that sum did not include the prolonga 
tion of the Duprat breakwater, which will call for a further 
outley of nearly £1,500,000. The time allowed for the 
execution of the work is ten years. Plans are being com 
pleted and with the date fixed for the reception of tenders 
for the supply of materials, the execution of the work 
may sho be expected to commence. It is proposed 
that the extension should reach 700 m., inclining in 4 
southerly direction, towards the centre of the bay, thus 
sheltering a wide area. 

For complete protection it will be necessary eventually 
to throw out a similar breakwater from the opposite shore. 
The present extension is quite inadequate to protect more 
than a relatively small sector of the great arc of coast line 
around which the port is built. This part of the gigantic 
project, however, is not within the range of practicability 
so long as the economic situation of the country remains 
as at present. 

The total sum allocated to port improvements, including 
those at Valparaiso, is £7,460,000. In this is also comprised 
a sum of £450,000 for works at Puerto Saavedra (Cautin). 
Preliminary studies of the project are now in an advanced 
stage. A Commission of Engineers is at present preparing 
a full report with a view to operations being commenced 
without delay. 

Improvements for navigating the Valdivia River have 
been taken in hand, these including the more complete 
dredging of the river between Corral and Valdivia, so as 


| to turn the latter into an ocean port. The project is 


calculated to increase the trade of the city, and to prove 
of great value to the cattle and farming interests of the 
Province of Valdivia. In connection with the river enter- 

rise, an easy-gradient railway over the Andes, vi 
rs and Villa Rica, is projected, which would attract 
considerable additional trade to the port from the south- 
west of Argentina 
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A Seven-Day Journal. 





The South-Eastern Electrification Scheme. 


In connection with the electrification of certain 
suburban sections of the South-Eastern and Chatham 
Railway, a meeting of the shareholders was held on 
the 2nd inst. to approve of the proposal. Altogether 
290 miles of line extending to a distance of 16 miles out 
of London are to be converted for electric traction. 
All parties interested in the scheme having now 
expressed their approval of it and of the agreements 
governing it, work, it is understood, is ready to be 
begun. At the end of last month a company known 
as the South-Eastern and Chatham Construction and 
Power Company, with a nominal capital of £10,000 
in £10 shares, was registered for the purpose of under- 
taking the electrification work and of erecting a 
generating station at Charlton. The directors of this 
company are drawn from the directorates of the 
South-Eastern and the London, Chatham and Dover 
companies, together with the Managing Committee's 
secretary, Mr. Sheath, and the general manager, 


Mr. Tempest. 


Vulcanised Fibre. 


VuLcANISED fibre manufactured in the United 
States, according to the British Electrical and Allied 
Manufacturers’ Association, is being offered for sale 
in this country at prices below the cost of production 
as defined by the Safeguarding of Industries Act, with 
the result that employment in the British vulcanised 
fibre industry is likely to be affected. The Asso- 
ciation has complained in the matter to the Board of 
Trade, and as an outcome that Department has 
appointed a Committee to inquire into the position 
with a view to remedying it by the imposition of a 
duty under Part II. of the Act. The Committee will 
hold its first meeting on the 20th inst. 


Another Aeroplane Disaster. 


On Saturday forenoon a Spad aeroplane belonging 
to the Compagnie Messageries Aeriennes, while flying 
for a British air transport company with two passen- 
gers from London to Paris, met with disaster when two 
miles out to sea off Folkestone. What was the exact 
prime cause of the mishap is not known. The facts 
are that the engine was noticed to be back-firing badly, 
and that immediately thereafter the aeroplane nose- 
dived on to the water from an altitude of about 
2000ft. The force of the impact reduced the machine 
to matchwood, and the pilot and both the passengers 
lost their lives. The theory has been advanced that 
the accident was caused by the explosion of a petrol 
tank, although no explosion seems actually to have 
been heard. However it be, it has certainly done 
nothing towards promoting public confidence in 
aerial travel, for it has clearly revealed to general 
knowledge the fact hitherto not known to everyone 
that a descent on water, if the falling speed is suffi- 
ciently great, can be as destructive in its effects asa 
descent on the hardest land. 


The White Star Line and Engineering 
Students. 


ON each White Star liner leaving Liverpool between 
July Ist and October 5th a position will be found by 
the company for an engineering student from Liver- 
pool University. The students will either take watch 
with the regular engineers or be given duties con- 
nected with the running of auxiliaries and the overhaul 
of deck machinery. In this way they will acquire 
experience that could not possibly be obtained on 
shore. The scheme has been drawn up by Mr. Willett- 
Bruce, the company’s superintendent engineer. It 
Was initiated last summer, and proved very successful. 
Preference is given to those students of the University 
who are also members of the Liverpool Engineering 


Society. 


The First Ocean-going Turbine Steamer. 


_TuRree weeks ago we recorded the fact that the 
King Edward, the first turbine steamer built for com- 
mercial purposes, had recently been brought up to 
date in the matter of her propelling machinery: It 
has now to be added that the Virginian, the first 
Ocean-going turbine steamer, has similarly been 
reconditioned. This vessel was built at Linthouse by 
Messrs. Stephen in 1905 for the Allan Line, and was 
fitted with Parsons turbines. Soon after the Allan 
Line was aequired by the Canadian Pacific, the vessel 
was sold to the Swedish American Line. Her new 
owners decided to modernise the vessel by the intro- 
duction of new machinery and by improving the 
accommodation for passengers and crew. The new 
tnachinery comprises three de Laval turbines designed 
‘o give 9000 horse-power at 200 revolutions with 
single reduction gearing. The boilers are now oil- 
fired on the White low-pressure system. On recent 
trials the turbines developed 10,500 horse-power with 
& fuel consumption of 106.5 tons per twenty-four 
hours, and gave the vessel a speed of 18} knots. Before 





the conversion the consumption of coal, it is stated, 
was 210-220 tons per day, and the speed about 15 
knots. The Virginian—now known as the Drottning- 
holm—was re-equipped at Gothenburg, and is now 
on her first voyage. Her sister ship, the Victorian, is 
at present being overhauled at the Fairfield works. 


Large Deal in Platt Brothers’ Shares. 


Ir is officially announced that the directors of Platt 
Brothers and Co., Limited, of Oldham, the largest 
firm of textile machinery makers in the world, have 
received an offer for the purchase of all the £1 fully- 
paid ordinary shares of the company—except those 
comprised in a certain trust—at the price of £2 5s. 
per share. The total sum involved in the proposed 
transaction is £4,637,700. The prospective purchasers 
are the London financial firm known as B.S8.T., 
Limited, a company of which Lord ffrench is chair- 
man. The purchasing company is not expected to 
hold its interest in Platt Brothers for any considerable 
length of time. The Oldham firm was established a 
hundred years ago by Mr. Henry Platt, of Saddle- 
worth, who was joined a little later by Mr. Elijah 
Hibbert. It now employs, in its Hartford Old works, 
its Hartford New works, and its Werneth spindle 
works about 12,000 people. 


Motor Omnibuses on Railways. 


Tue North-Eastern Railway Company is, we learn, 
at present conducting experiments with motor omni- 
buses as a means of improving the services on certain 
branch lines on which circumstances do not permit 
an extension of travelling facilities of the usual kind. 
The omnibuses are of the ordinary road type, and 
are fitted with flanged wheels. As a trial, the first 
omnibus is being run on the line between York and 
Strensall. If the experiments are satisfactory it is 
probable that the railway company will construct 
special omnibus vehicles for the purpose. 


Shipping and Engineering Exhibition, 1923. 


THE next shipping, engineering and machinery 
exhibition is to take place at Olympia, London, in 
September, 1923. A meeting of those interested in its 
organisation was held in London last week. On that 
occasion, Dr. Hele-Shaw was elected chairman of the 
honorary committee of experts, and Captain H. Riall 
Sankey vice-chairman. The President of the exhi- 
bition is Sir Charles Parsons. As on former occasions, 
the general manager is Mr. F. W. Bridges. 


The Brennan Helicopter. 


Tuat Mr. Louis Brennan has been working for 
several years on the design and construction of a 
helicopter at the Royal Aircraft Establishment, 
Farnborough, is no secret, although details as to the 
design of the machine and the results so far achieved 
with it have been jealously guarded. At the beginning 
of this week reports were current—not for the first 
time—that Mr. Brennan’s efforts had met with con- 
spicuous success and that secret trials of the machine 
had shown it to be completely satisfactory, so much 
so that the Air Ministry would probably abandon the 
idea of offering a prize of £50,000 for a helicopter 
machine capable of fulfilling certain specified tests. 
While it would be too much to say that the report is 
“entirely without foundation”"—for that would imply 
that Mr. Brennan’s labours have so far yielded little or 
no result—we have received an official assurance that 
the statements published were quite unauthorised. 
Nevertheless, it would be very interesting to know 
how they came to be given publicity. It should be 
added that although the conditions governing the 
award of the helicopter prize have not yet been 
announced, there is no intention on the part of the 
Air Ministry to withdraw its proposal in this direction. 


The Over-production of Rubber. 


Tue Colonial Secretary some time ago appointed a 
Committee, under Sir James Stevenson, to investigate 
the present position of the rubber-growing industry 
in British Colonies and Protectorates. That Com- 
mitte has now reported, and has found that not only 
are the stocks of crude rubber in actual existence 
considerably in excess of current requirements, but 
that the production of plantation and wild rubber 
this year, if not restricted, will show an estimated 
surplus of 25 per cent. over the consumption. The 
estimated production of rubber this year is given at 
400,000 tons, while the average annual consumption 
during the past three years was 300,000 tons, and 
revealed a declining tendency. The total stocks in 
existence at the beginning of this year were esti- 
mated at 310,000 tons. The Committee takes the 
necessary stoeks at the equivalent of eight months’ 
consumption, or 200,000, so that on this basis the 
stocks in existence last January showed an excess over 
requirements of 110,000 tons. The position of the 





producing industry is thus, in the Committee’s opinion, 





a matter for grave concern. Voluntary restriction of 
output by the plantations or the imposition of pro- 
hibitive duties on rubber exported in excess of an 
agreed percentage of previous outputs is suggested as a 
remedy. It is pointed out, however, that no scheme 
of restriction will be successful unless the co-operation 
is secured of the Dutch East Indies, which possesses 
the only important source of plantation rubber outside 
the British Empire. 


The Engineering Dispute. 

Tue result of the ballot of the members of the forty- 
seven unions other than the Amalgamated Engineering 
Union involved in the dispute with the Employers’ 
Federation regarding managerial functions was 
announced, last Friday, and showed a majority of 
52,432 in favour of accepting the revised terms offered 
by the employers. For acceptance there voted 99,313, 
and against, 46,881. The lock-out, which began in the 
case of these unions on May 3rd, thus came to an end, 
and on Tuesday of this week the men started to return 
to work except the members of the Boilermakers’ and 
the Foundry Workers’ Unions, who had voted 
strongly against the acceptance of the terms. Mean- 
while the national conference of the Amalgamated 
Engineering Union, meeting at York on Friday of 
last week, decided by an overwhelming majority that 
the employers’ revised terms should be submitted to 
members of the union for balloting upon, Mr. Brown- 
lie, the president of the union, expressed the hope 
that the members would “ give their most earnest 
consideration to the proposals, having regard to the 
importance of maintaining the organisation intact.” 
In a circular letter to the men he added that a speedy 
termination of the lock-out was necessary in order to 
render assistance to a revival of the engineering 
industry and so to find work for the unemployed 
members. In view of Mr. Brownlie’s strong lead, 
coupled with the fact that the union is now feeling its 
financial position pinched, every hope seems justified 
that the ballot will result in a large vote favourable 
to the resumption of work at an early date. 


The New North British Diesel Company. 


A NEw private limited liability company, known 
as the North British Diesel Engine Works (1922), 
Limited, has been registered in Edinburgh with the 
object of acquiring the business of the North British 
Diesel Engine Works, Limited, of Glasgow. The 
capital of the new company is £500,000 in £1 shares. 
The first directors are Mr. T. E. Thirlaway, of the 
Wallsend Shipyard, Mr. N. E. Peck, and Mr. C. 
Randolf Smith, of Glasgow. 


The Birmingham and Bristol Canal System. 


REPRESENTATIVES from Bristol, Gloucester, Wor- 
cester, Birmingham, and other centres assembled in 
Birmingham at the end of last week, at the invitation 
of the Greater Birmingham Employment Committee, 
with a view to discussing possible improvement in the 
local canal system, and thereby finding work for the 
unemployed. A specific scheme of canal widening, 
involving an expenditure of about two million pounds, 
was discussed. At present sea-going vessels of 7000 
or 8000 tons can reach Sharpness on the Severn below 
Gloucester. From that point barges or lighters 
carrying 200 tons can penetrate to Worcester, but for 
the rest of the journey to Birmingham and the neigh- 
bourhood the goods have to be transferred to 30-ton 
barges. It is proposed that the canals between Wor- 
cester and Birmingham should be widened to permit 
the passage of 200-ton barges straight through from 
Sharpness to Birmingham. The scheme in principle 
has received the approval of the Inland Waterways 
Development Committee, but a difficulty has arisen 
from the fact that the canals between Worcester and 
Birmingham are controlled by private interests, and 
that in view of this circumstance it is unlikely that the 
Government would be prepared to assist the scheme 
financially. It is estimated that the scheme, if begun, 
would find employment for period of about two years 
for between 2000 and 3000 men. 


Reconditioning the Leviathan. 


THe work of reconditioning the ex-Hamburg- 
American liner Leviathan—now known as_ the 
President. Harding—is well under way at the 
yard of the Newport News Shipbuilding and Dry 
Dock Company. About 1000 men are at present 
employed on the vessel, but in a short time it is 
expected that some 3000 will be at work on her. In 
addition to demolishing and re-erecting the passenger 
accommodation, the work includes the complete 
overhaul of the machinery and boilers, and the 
installation of oil fuel firing equipment and storage 
tanks. Two of the eight turbines have so far been 
opened up, and they are stated to be in a better con- 
dition than was anticipated. The total cost of the 
reconditioning work will amount to some seven 
million dollars. 
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manufacture was started. Shortly after the Armistice | with cross bracings of poles fixed in the same way. 

; A Garden City Steel Foundry. almost all the Belgians were repatriated, and now the | The structure appeared to us to be quite rigid, and 
£>a) business is carried on under British management and | although the columns occupied more floor space 

the name of Kryn and Lahy Metal Works, Limited. than would have been the case if they were of 


Sree. foundries are not generally associated, in 
the mind of the average engineer, with garden cities 
and climbing roses, but rather with the depressing 
atmosphere of the Black Country. There are, never- 
theless, at least three steel foundries of considerable 
size to the south of Sheffield, and two of them are 
<urrounded by the most charming country, while 
as to the third, it is probably more the fault of the 
adjacent cement works, than of the foundry itself, 
that the atmosphere there is rather murky. The fact 
that one of the three is situated in Letchworth, the 
first garden city, is, however, to be accounted for 
more by the exigencies of the war than anything 
else, and we thus took advantage of the opportunity 
offered by a recent invitation to see how such an 
industry fitted in with the general well-being of a 
garden city. g 

It was, of course, hardly an appropriate time to 
pay such a visit, from some points of view, as the 
present labour dispute extends even into garden 
cities, and the normal complement of the works, of 
from 800 to 1000 men, has been reduced to only 100. 
We were told, however, that except in such abnormal 
circumstances the conditions of labour there are very 
stable, and that the men stop on in their employment 
indefinitely when once they have been engaged. 

teverting to the genesis of the works, during the 
war a large number of Belgian refugees was concen 





trated at Letchworth, and two wealthy members FIG. 5—-VIEW OF THE FOUNDRY FROM THE AIR 

Messrs. Kryn and Lahy—conceived the idea of putting 

up a factory with the object of employing that labour. Although steel founding is the principal activity , steel, the whole seemed to be quite effective. 
Some land, amounting to about 27 acres, on the east of the works, and the machine shop is now chiefly used The foundry is a single building in two bays, and 


side of Letchworth, and roughly a mile from the centre for rough turning or finishing the castings, the equip- | is open from end to end of its length of 730ft., while 
of the residential district, was consequently acquired, ment is such that quite intricate work can be carried | the width is 146ft. It is served by two 15-ton and 
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FIG.6-GENERAL PLAN OF THE FOUNDRY 


andon it the buildings shown in the accompanying , out, and the company has made a large number of | five 5-ton overhead electric cranes. The melting 
plan, Fig. 6, Employment was given to some 3000 petrol engines for 2-ton lorries. These engines were | equipment is divided, as will be seen from the plan, 
Belgians in the manufacture of shells, tank parts and assembled in the shops shown in the plan to the south | into three separate sections. Working eastward 
Inglis portable bridges. Later, preparations were of the main buildings, which were put up for the | from the machine shop, we come first to two Tropenas 














FIGS. 7 AND S8-TWO VIEWS IN THE MACHINE SHOP 


made for the production of Eagle aeroplane engine , purpose at a time when structural steel was difficult , 30 ewt. converters, together with their cupolas, next 
parts for Rolls-Royce, Limited, and an extensive} to obtain, and were thus built entirely with timber | there is a group of four more similar converters served 
equipment of machine tools was put in for the| framing. The framing was made by lashing ordinary | by two cupolas through swinging spouts, and, finally. 
purpose, but hostilities ceased before that class of | scaffold poles together with galvanised iron wire | at the extreme end of the shop, there is an electric 
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furnace, by Electro-Metals, Limited, with a capacity 
of 10 tons per twenty-four hours. The electric furnace 
receives its current from the Letchworth three-phase 
supply at 2000 volts and 50 cycles, which is 
transformed down to low-voltage two-phase current 
for delivery to the electrodes. It has been found, 
however, that the cost of current—2d. per unit—is 
too high for the electric furnace to be able to compete 
with the converters. The electric furnace is used, 
however, when the supply of pig is short and it becomes 
necessary to work with scrap metal alone, as it has a 
better refining effect than the converters. The air 
blast for the converters and cupolas is provided by 
electrically driven Roots blowers, by Greens, of Keigh- 
ley, and is passed through a large receiver in order 
to damp out any pulsations which would be detri- 
mental to the working of the converters. These 
blowers are arranged in a special house next to the 
large bank of converters. 

There is an extensive equipment of moulding 
machines, and they are of such a capacity that 
moulds as large as, or even larger than those for 
locomotive wheels can be made with them. Nine of 
the machines are of the compressed air jolting type, 
eight are French hydraulic machines, and twenty 
hand-operated. The sand used for moulding is all 
obtained in England, and some thousands of tons of 
excellent moulding sand have been dug out of a pit 
on the company’s land behind the canteen on the 
opposite side of the road. 

The end of the foundry nearest to the machine shop 
is reserved for fettling the castings, and is equipped 
with a number of grinding wheels of both the fixed 
and portable types. Compressed air is also laid on 








‘of the shop is equipped with some 300 machine tools 





FIG. 9-A GROUP OF CASTINGS FOR WELIN DAVITS 


for the pneumatic chisels used in dressing the rough 
castings, while electric and oxy-acetylene plants are 
provided for cutting off risers and similar services. 
There are also two large Tilghman steel-shot blast 
chambers alongside the foundry. for cleaning up 
castings. The compressed air for the shot blast, tools 
and moulding machines is provided by electrically 
driven compressors placed in a house to the north 
of the foundry. 


Before leaving the foundry the castings are sub- | 


jected to heat treatment in annealing furnaces, which 
are equipped with electrical pyrometers having dials 





of various kinds, including a number of new gear tooth 
generating machines. There is also a large tool room, 
with a store, in a separate building alongside the main 
shop. At the time of our visit preparations were being 
made, by clearing away some special munition 
machinery, for the erection of Inglis portable bridges 
in the end of the machine shop. The castings for these 
bridges, of which a description appeared in THE 
ENGINEER of September 26th, 1919, will be made 
in the steel foundry, while the tubing for the members 
will be purchased outside. 


ing locomotive wheel centres, anchors, superheater 
headers and ships’ davits. The latter, a group 
of which is shown in Fig. 9, were being made 
for the Welin Davit and Engineering Company, 
and are, we were told, very difficult to cast properly 
on account of their shape and light section. The 
davit is of H section, and is curved into a big bow. 
The first few specimens that were cast cracked badly 
on account of contraction during cooling, but that 
trouble has now been overcome by digging holes in 
the moulding sand close to the casting as soon as it is 
poured. Water is poured into these holes and breaks 
up the sand so that the casting can contract freely 
without causing internal stresses. The operation 
appears to be somewhat risky, but the results are 
quite satisfactory. 

The output capacity of the foundry is approximately 
600 to 800 tons of steel castings per month, when 
working a day shift, but it has amounted to as much 
as 2000 tons of liquid steel with a day and night shift. 
The liquid steel produces from 65 to 70 per cent. of 
its own weight in steel castings. The steel has a 
tensile strength of about 30 tons per square inch with 
an elongation of, say, 34 per cent., and machines well, 
while a straight bar can be bent double without 
showing any sign of fracture. In machining the metal 
comes off in the form of good long shavings, and some 
of those which we saw taken off a railway wheel 
centre were several yards long. 

The machine shop is 385ft. long by 188ft. wide, and 
has five bays served by 5-ton cranes. In the first 
bay there are some heavy lathes for turning wheel 
centres and parting off their risers, while the remainder 


From the foregoing brief description it will be appre- 


in the works laboratory. There are also local indi-| ciated that large quantities of raw materials are 
cators at the furnaces. It is the practice at these | required by these works, and they have almost all 
works always to take a sample from every batch of to be brought considerable distances by rail. In these 
metal as soon as pouring is started, and to send this | circumstances it might be thought that the Letch- 
sample quickly to the laboratory. It is analysed | worth foundry would be seriously handicapped as 
immediately, and the result is generally known before | compared with those of the Midlands, but we were told 
the pour is completed, so that, if necessary, a | that the freight of the raw materials did not affect the 
casting can be made of any desired exact composition, | cost of the finished product by as much as | per cent., 
while instructions can be given for the subsequent | and that the company could compete for business in 
heat treatment of the batch of castings. A detailed | the North Country, while it is naturally in a favourable 
record is kept of every cast and the full history of | position as regards orders from the south. In these 
any casting can be investigated at any time. Test | circumstances it seems that the policy of putting up a 
pieces are also arranged on many of the castings, and | foundry on the outskirts of a garden city is justified 
are tested for hardness and for tensile strength in a | on economic grounds, for it must surely be beneficial 
30-ton testing machine. A rather remarkable differ- | for the workmen, and it is only to be hoped that the 
ence in the results of these tests developed recently, | amenities of the countryside will not be spoiled by the 
and puzzled the staff considerably. It was found that presence of the works. And that does not appear 
there were two quite distinct series of readings for | to be likely to happen, as several years’ working has 
steels which were, presumably, exactly alike. It was not made any appreciable impression on the sur- 
ultimately discovered that the two boys who were | roundings. Several interior views of the works are 
employed to cut off the test pieces from the main | given on pages 636 and 637. 
casting did not do the job in the same way. One of | e 
them parted off the test piece entirely by machinery, 
while the other broke it off with a hammer after he | . Wuart are, we believe, the only privately-owned docks 
had cut it part of the way through. The broken-off | i South Wales—those belonging to the Swansea Harbour 
me Nr Ae rises : Trust—have been the subject of negotiations with the 
test pieces were more brittle than the others, but Great Western Railway Company for some weeks, and the 
ema teas 0 oe in the proper Trustees, having decided to accept the offer of the Great 
, ders eae Western Railway Company, the property, valued at four 
During our visit to the works we noticed a large millions, will pass to the control of the latter in due 
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Completion of the St. Gothardg 
Railway Electrification. 
(From our own Correspondent. ) 


Tue St. Gothard Railway, 140 miles long, from 
Lucerne to Chiasso, on the Swiss-Italian frontier, jg 
now completely electrified, and both passenger and 
goods trains are run by electric traction. On June [gt 
it was exactly forty years since the line was completed 
and opened to traffic, and for forty years, therofore, 
steam locomotives have been used upon it. 

When the entire line from Lucerne to Chiasso wag 
still run by steam traction it required about 100,000 
tons of coal per annum. This is now no longer needed, 
all the power required being hydro-electrically gene. 
rated. Possibly ten years hence Switzerland wil! 
have ceased to be dependent on foreign countries for 
coal so far as her railways are concerned, and already 
the engineering firms which used to build steam loco. 
motives are modifying their plant for the building of 
electric locomotives. Moreover, electric traction has 
been proved by the Swiss to bring about considerable 
saving in the expense of running a railway, even now, 
when coal is approaching pre-war prices, instea | of 
being, as it was for a time, five and a-half times above 
them—up to as high as 243f. a ton, in fact. Apart 
from the saving, however, and the other advantages 


which passengers derive from electric traction, not 
only is the journey between Lucerne and Chiasso 
shortened by one hour—being now four hours by 
express train, instead of five hours—but the smoke 
nuisance, which was a positive plague on the St. 


Gothard at one time, has, of course, entirely dis- 
appeared. Instead of having constantly to open and 
shut the windows because of the many tunnels, they 
can now be left open even during the main tunnel, 
which is some 9} miles long. 

The electrification of the St. Gothard line was 
begun in 1913, and would probably have been finished 
by 1916 had it not been for the war, which mace the 
procuring of materials and labour extremely diflicult, 
As is well known, tunnel workers, quarrymen, blasters, 
&c., are in Switzerland mainly Italians, and they, 
during the war, had to perform military service, 
while many of the Swiss engineers, instead of attend- 
ing to railway electrification, were engaged in 
patrolling the frontiers. Moreover, it was difficult 
to obtain electric plant, especially copper cables, 
which since the Armistice have been acquired from 
the United States. 

The continuation of the line, if it may so be called, 
62 miles in length, from Lucerne to Basle, will be 
ready for electric traction in 1924, and another line, 
that from Lucerne vid Zug to Ziirich, a distance of 
354 miles, should be electrified by the beginning of 
next year. All this railway system of 250 miles is to 
be fed with electric power from the Ritom and 
Amsteg power stations, assisted by a smaller station 
of Géschenen. Ritom and Amsteg together will be 
able to supply fully 30,000 horse-power throughout 
the year, independently of fluctuations in water 
supply. 

The 15,000-volt current generated by the Ritom, 
Amsteg and Géschenen power stations is transformed 
to 60,000 volts in order to be transmitted to sub 
stations, of which there are five between Lucerne 
and Chiasso and three more for the main lines men 
tioned already. Those on the Lucerne-Chiasso or St. 
Gothard lines have all the apparatus and machinery 
housed in buildings, while the other three are open-air 
stations. 

The maximum gradient on the St. Gothard line is 
about 1 in 4, and on the inclines the speed will now 
be 40 to 44 miles per hour; while on the level it will 
be 56 miles per hour in the case of expresses and 
28 in the case of goods trains. The original cost of 
constructing the railway was 271,000,000 gold francs 
—£10,840,000—but the electrification of the line from 
Erstfeld to Bellinzona alone, including the great 
tunnel, cost nearly 100,000,000f.—<£4,000,000 at 
normal exchange—and it is at present difficult to 
ascertain exactly how much the entire electrification 
of the line has cost. According to the estimate of 4 
Swiss engineer, Herr Brack, formerly manager of the 
North-Eastern Railway of Switzerland before the 
main railways were nationalised, the cost of the St. 
Gothard electrification will amount to about 
1,000,000f. per kilometre, or about what the line 
originally cost to build. It is officially stated that the 
electrification of the Swiss Federal Railways up to 
the end of 1921 had cost 175,260,363f. for construc- 
tional work alone, and another 68,605,419f. for electric 
locomotives—altogether 243,865,782f., or, at the 
present rate, considerably more than £10,000,000. 
Each electric locomotive costs some 1,000,000f., or 
about double what it would have cost before the war. 
Besides the St. Gothard line, the Federal line be 
tween the Simplon Tunnel on the Italian frontier an: 
the Vallorbe Tunnel on the P.L.M. Railway (Frenc!: 
frontier) is being electrified, and the work ought to 
be completed by 1924. Possibly, considering tl 
amount of capital involved, the results once hope! 
for from electrification will not be so good as was 
anticipated, and will not greatly tend for some time 
to lessen the indebtedness of the Swiss railways. 
Since 1911, however, it has been proved that the 
electric energy used by the Létschberg Railway has 
cost only about two-thirds of what steam traction 





variety of castings turned out by the foundry, includ- | course. 


would have cost. 
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Railway Matters. Notes and Memoranda. 





Tue Irish Northern Government has set up a com- ACCORDING to a report of the Canadian Department of 
mission, to be presided over by Mr. Justice Brown, to | Mines the lead ores of the Mayo district, Yukon, carry 
advise as to what changes, if any, are desirable in the | from 200 oz. to 500 oz, of silver per ton, and in some cases 

the silver content is as much as 2000 oz. per ton. 


administration of the railway undertakings in Northern | 
; | Accorprne to Dr. R. B. Moore, chief chemist of the 
(ue train from Paris running in connection with the | United States Bureau of Mines, the loss of helium from a 
London and South-Western Havre-Southampton service | properly designed airship is one per cent. per flying day. 
now leaves the Gare St. Lazare at 7.40 p.m., instead | In such a ship the vapours from the Diesel engines, which 
of 5 p.m., and passengers are due at Waterloo at 9.16 the | will be used eventually, will be condensed, and thus 
following morning. saved for ballast. It is an interesting fact that the water 
Ine Great Western divisional engineer at Shrewsbury, | procured by condensation is almost as heavy as the fuel 

or | before it is burned in the engine. 


Ireland. 


in place of Mr. R. Carpmael, made divisional engineer for 


Neath, is Mr. J. C. Blundell. Tine Central Wales divisional | 


engineer is Mr. R. C. Y. Kirkpatrick. Mr. H. G. Smith, 
the canals engineer, has retired, and is succeeded by 
Mr. C. W. Seott. 


An interesting and useful departure is the provision | 


of a Pullman luncheon, tea and dining car on the 10.10 a.m. 
express from Glasgow to Perth, where it is put on the 
12.0 Highland express to Aviemore, whence it returns to 
Glasgow on the sleeping car train leaving Inverness at 
3.30 p.m., Aviemore 4.44, and due Glasgow 9.50. 


Tue entries in the list of the King’s Birthday Honours 
of interest to railwaymen are a baronetcy for Brigadier- 
General H. W. Drummond, the chairman of the London 
and South-Western Railway, a knighthood for Mr. W. F. 
Russell, president of the Glasgow Chamber of Commerce 
and of the Scottish Railway Stockholders’ Association, 
and the promotion from C.B. to K.C.B. of Sir William Hoy, 
the general manager of the Union of South Africa Railways 
and Harbours. Sir William Heworth has been made a 
Knight Commander of the Star of India. 


In October, 1920, on the combination of the interests 
of Messrs. Saxby and Farmer with the Westinghouse 
Brake Company, we remarked on the appropriateness of 
the amalgamation, seeing that signals and brakes were 
the main factors towards safety in railway travel. History 
has now repeated itself. The French Press announces 
that, as a result of the success that attended the trials of 
the Clayton-Hardy rapid acting vacuum for 
goods trains in France, the Vacuum Brake Company and 
Tyer and Co., signal engineers, have formed a combined 
company for France, Belgium, Spain and Portugal to be 
known as the Société Anonyme des Appareils de Securité 


dies Cnemins de Fer, with works at Essones. 


HavinG reached the age limit, Mr. D. A. Hendrie, the 
chief mechanical engineer of the South African Railways, 
has retired. He was a pupil of the late Mr. David Jones, 
the locomotive superintendent of the Highland Railway, 
and was subsequently with the firms of Sharp, Stewart 
and Co. and Dubs and Co. In 1893 he returned to Inver- 
ness as chief draughtsman and later became works manager 
and assistant locomotive superintendent. At the end of 
1902 Mr. Hendrie sailed for Durban to take up the position 
of locomotive superintendent to the Natal Government 
Railways, where his experience in designing the first 
4-6-0 type of locomotive for use over the heavy gradients 
of the Highland Railway was found very useful. 

| 

A LARGELY attended meeting, under the auspices of the 
French Colonial organisations, was held on June Ist, at | 
the Sorbonne, in Paris, in support of the proposed con- 
struction of a Trans-Saharan Railway. General Mangin 
presided. Among those present were Marshal Foch, | 
General Franchet d’Esporey and M. Loucheur. The vice- | 
President of the Ligue Frangaise said that only 6000 | 
kiloms. of railways existed in the French possessions in | 
Africa. He considered that the construction of the 
proposed railway would not be difficult, and that the 
conditions for the exploitation of the territory benefited 
would be favourable. The profits, he added, should amply 
repay the outlay. General Mangin summed up the 
military considerations in favour of the railway.” 


j 
| 


THe shareholders of the South-Eastern Railway and, 
subsequently, those of the London, Chatham and Dover 
Railway, approved on the 2nd instant the scheme for 
the electrification of the surburban lines of the South- 
Eastern and Chatham Joint Managing Committee. The 
length to be covered is 94 route miles and 210 track miles. 
The Government, under the Trade Facilities Act, has 
guaranteed the principle of and interest on 6} millions 
for twenty-five years. The work is to be done by a private 
company consisting of five members of the Joint Committee 
and two of its officers, which will issue debentures to be 
redeemed by the companies in or before 1947. The power- 
house will be built at Angerstein’s Wharf, and the first 
sub-station will be built at Lewisham and will cover all 
the lines within about 15 miles of London. The maximum 
demand anticipated is 29,300 kilowatts and an output of 
90,000,000 units per annum, at a cost roughly of 4d. per 
unit. Current will be generated at 25 cycles so as to 
conform with the London and South-Western and London, 
Brighton and South Coast plants. 


Two questions associated with a couple of accidents 
that occurred during the year 1920 were mentioned by 
Mr. J. P. Thomas in the di ion on Col Pringle’s 
paper read on May 19th at the Institute of Transport 
Congress. The first was the use of the reverse governor 
which ensures that the pressure for the Westinghouse 
brake is sufficient before a train car start. This governor 
was mentioned in Major Hall's re on the buffer stop 
collision of March 20th, 1920, at Glasgow Central Station. 
‘Lhe second was the procedure adopted by the Under- 





ground in the event of excessive arcing. This question 
arose out of the incidents which occurred on Novem 7th, 


1920, as to which Colonel Pringle reported. Instead of 
the motorman telephoning to the sub-station to cut off 
the current—which sometimes, for various reasons, he 
cannot ao—the telephone wires are nipped together by a 
slight pressure of the fingers, causing an audible and 
visual signal to be given in the sub-station. It may be 
observed that in our review of March 25th, 1921, of 
Colonel Pringle’s report, we mentioned that on the Lan- 
cashire and Yorkshire Railway the pulling by the motor- 
man or conductor of a piece of chain re a bridge 


between the positive and negative feeders whereby the 


AN interesting and extensive deposit of so-called soap- 
stone occurs one mile west of Wabigoon station, on the 
main line of the Canadian Pacific railway, near Dryden, 
Ontario. The occurrence is close to Wabigoon lake, in 
the township of Zealand, and is distant only 500 yards 
from the railway. It is well situated for working, the 
outcrops being on the top of a low ridge, thus affording 
good drainage for quarry operations. 

REPORTING on the means of communication in Persia, 
Major B. Temple, Commercial Seeretary to H.B.M. 
Legation, Teheran, says that the entire journey from 
Duzdab to Meshed (about 570 miles), which caravans 
traverse in four to six weeks, sometimes eight weeks, 
was covered by military motor cars in four days, and a 


military forces to the whole of East Persia of the resources 
of modern mechanical transport. But the camel dies hard. 


Tue Anglo-Swiss Review states that the new electric 
transmission line, lately erected between Monthey (Valais) 
and Forclaz (Vaud), is connected with the Fridbourg 
transmission cables on one side and, on the other side, 
with the Monthey-Brigue cable. The latter conveys 
45,000 horse-power, and the surplus can be diverted over 
the Alps to the Fribourg and Berne cables. The Monthey- 
Forclaz cable is the last of the four connecting the power 
stations on the south of the Alps with those on the northern 
side ; one runs through the Bernina, a second through the 
St. Gothard, a third over the Gemmi Pass. 


AN unusual reason for an explosion is put forward in 


Chorley, Lancs. The keir was used for steaming forage 
at a pressure of 80 lb. per square inch and the bottom 
blew off on account of the plates having been wasted 
away. It was suggested that the vibration caused by open 
ing and closing the door in the end plate hastened this 
wasting, but the Engineer Surveyor in Chief, Board of 
Trade, inclines to the belief that the corrosion was caused 
by the nature of the process for which the keir was used, 
and he urges that such vessels should be drilled periodically 


to test the thickness of the shell. 





THE conclusion of an article on smoke abatement, in 
the Fuel Economy Review of the Federation of British 
Industries, reads as follows :——“‘ Finally, there are sugges- 
tions for new Government officials. It would be of interest 
to know how many forms of inspection the various units of 


| industry are subject to to-day, but in this question we have 


no hesitation in declaring that the expenditure would be 


x 
upjustified. Much better that the Go 
the purpose of solving the problems. 
wish to pollute, but if a certain measure of pollution or 
bankruptcy are the alternatives, we must accept dirt as a 
mark of wealth, but never as a measure.” 


A LOW-TEMPERATURE carbonising machine, devised in 
1920, is described in the report of the Fuel Research Board. 
In it the coal trays are superimposed on shelves in 
an elevator which can be moved vertically in a gas-tight 
carbonising chamber, so that each tray in turn is brought 
opposite to an opening into a gas-tight chamber outside 
the brickwork of the setting. By suitable appliances the 
tray is drawn through this outside chamber, and the coke 
cakes are discharged into a cooling chamber, the tray 
being charged with fresh coal as it is returned to its shelf 
in the elevator. This machine has been at work during 
the last nine months, and a considerable quantity of 
thoroughly satisfactory coke cakes has been produced. 


| 


Some investigations carried out in America on the life 
of buried steel oii tanks, on behalf of insurance associations, 
showed that :—(1) Cinders stimulate corrosion probably 
because of the electrolytic action between the steel and the 
carbon in the cinders. (2) The best soil coverings given 
in order of protective quality are: oily sand, sand, gravel, 
clay, loam and cinders. (3) Red lead followed by asphalt 
gives the best results as protective covering. (4) Tide- 
water and ground water do not stimulate corrosion to 
any great extent. (5) If a tank is buried below the zone 
of active oxygen it is usually below the zone of corrosion. 
(6) Steel tanks buried under favourable conditions should 
last more than thirty vears. In damp ground they will 
last from fifteen to twenty years. To resist corrosion 
best steel tanks should be coated with red lead and asphalt 
and buried in clean sand 3ft. or more below the surface, 
avoiding ground water and tide water if possible. 


Wrre.ess telephony is being used extensively in New 
York and Chicago for the detection of crime and the capture 
of criminals. “Both cities possess research ts 
for studying the adaptation of wireless to ice work. 
The police have wireless distributing stations, from which 
news of crimes is flashed over a wide area every day, and 
they also possess high-power motor cars equi with 
receiving and transmitting sets, enabling conversations 
with police headquarters to be kept up even when the 
cars are travelling at fifty miles an hour. As soon as 
sufficient equipment can be manufactured every Chicago 
policeman will, it is stated, be equipped with a miniature 
receiving set. Wireless receiving sets have been ordered 
for each of the fifty police stations of Chicago. The Chief 
Commissioner of the London Metropolitan Police is olso 
keeping in touch with wireless telephone developments. 
For the three months experiments have been made at 
Yard to test the use of wireless as an aid to 
directing the movement of officers in search of criminals. 
The Chief Engineer of the Yard is in charge of the experi- 





pressure was cut off. 





ments. 





memorable exhibition was thus afforded by the British | 


the official report on the failure of a steam-heated keir at | 


vernment should | 
| spend the same amount (if it is to be spent) in research for 
Industry does not | 


| possibilities for 
| connection with this enterprise, a concession has been 


Miscellanea. 


Tue Electricity Commissioners have decided to take no 
notice of private generating stations up to 50 kilowatts, 
which can now be put down without even communicating 
with them, and may be of any type. 


Tue Japaneee mercantile fleet at the end of 1921 
numbered nearly 2950 vessels, with a total registered 
tonnage of 1,982,250. Of them 775 are over 1000 tons, 
with an aggregate of 1,737,560 registered tons. 


As a result of negotiations hetween Mr. A. P. M. Fleming 
and the Postmaster-General, two broadcasting wireless 
stations are to be erected at Trafford Park and Slough 
| respectively. In the near future other stations will be 
| erected. 
| In the presence of the King, the Ministers of War, 
Marine and Public Works, and Mr. Child, the American 
Ambassador, work was begun on June 6th on the con- 
| struction of new docks at Palermo, an undertaking which 
is in the hands of an American firm. 
| 
| 


+ 





THE embankment on the Somme Canal, near Montieres- 
| les-Amiens, recently collapsed, and the consequences are 
more serious than were at first supposed. The breach is 
18ft. long and the temporary repairs which are first to be 
effected will take at least three weeks, during which time 
| traffic will be completely interrupted on the Somme Canal 
between Amiens and Abbeville. 


Tue unveiling and dedication of the War Memoria! in 
| memory of the members of the Institution of Electrical 
| Engineers who fell in the Great War will take place at 
the Institution building on Wednesday, June 28th, 1922, 
at 430 p.m. The Memorisl will be dedicated by The Rt. 
Rey. Bishop Ryle, K.C.V.O., D.D., Dean of Westminster, 
and unveiled by Air Chief Marshal Sir H. M. Trenchard, 
Bart., K.C.B., D.8.0., assisted by the President of the 
Institution, Mr. J. 8. Highfield, and the Senior Vice- 
President, Dr. W. H. Eccles, F.R.S. 

Tue Electricity Commissioners will hold a local inquiry 
at the Guildhall, Nottingham, on Tuesday, the 11th duly, 
1922, at 10.30 a.m. and following days, with reference to 
the area to be included in the proposed East Midlands 
district, and the objections and representations which have 

| been made on account of the inclusion in, or exclusion from, 
the district of certain areas, and to consider a scheme 
which has been submitted by the Conference of Municipal 
Electrical Undertakers for the improvement of the organisa- 
tion for the supply of electricity within the district and 
for the establishment of a Joint Electricity Authority 


Iw a lecture before the Optical Society on the problem 
of glare from motor head-lights, Mr. J. W. T. Walsh, of 
the National Physical Laboratory, said that the number of 
devices to give the lamp beam the required distribution 
to eliminate glare was very great. The difficulty lay in 
| the fact that, while a safe driving light required a beam of 
at least 3000 candle-power, it was necessary, in order to 
avoid glare to drivers of oncoming traffic, to reduce this 
to about 500 candle-power. There appeared to be no 
really satisfactory method of escape from this position of 
mutually antagonistic requirements. In the United States 
the problem had been dealt with by confining the main 
part of the beam to the region below the horizontal. 





A Group of hydro-electrical engineers forming a British- 
| American-Chilean combination bas decided to take up the 
development of hydro-electric power in Chile on a wide 
commercial scale. It has chosen as a preliminary field for 
its operations the central region of Chile, and proposes to 
utilise the waters of the rivers Maipo and Colorado, in the 
Province of Santiago, which are considered to afford 
good commercial development. In 


anted covering operations at Maitenes, where a plant 
will be erected consisting of, at first, three and afterwards, 
possibly four similar generating units of about 10,000 
horse-power each, each unit taking at full lead 5500 litres 
of water per second, the available head being 180 metres. 


In the course of their April sessions, the Councils General 
of the Cotes du Nord and Morbihan voted in principle 
their participation to the extent of two million francs each 
in the company which is being formed for the exploitation 
of a water-driven electric power station constructed on the 
Haut Blavet, 20 kiloms. from Pontivy. An inter-depart- 
mental commission, appointed to study the methods by 
which the scheme is to be carried out, has decided that 
work on the station is to be begun shortly. High-tension 
current at 45,000 volts will be distributed to the towns of 
Saint Brieuc, Pontivy, Baud, Lamballe, Dinan, Ploermel, 
Auray, Lorient, &c. The current will be supplied at the 


| maximum price of 34 centimes per kilowatt-hour for high 


tension and 40 centimes for low tension. The commission 
has decided, in order to prevent the whole of the current 
being used for industrial purposes, to reserve 25 per cent. 
for domestic use and for the driving of farm machinery. 


Hiruerto the greater part of Cuban's sugar exports has 
been shipped through the six principal ports—Habana, 
Matanzas, Cienfuégos, Cardenes, Caibarien and Sagua. 
But in view of the improvements effected, partly by the 
Government and partly by private enterprise at Tarafa— 
a port which is fast rivalling Matanzas as a shipping centre 
for s well as at Nuevitas and Antilla, the older 
ports are likely to suffer some diminution in the amount 
of the manufactured article handled. In connection with 
pee improvements, some much needed railway additions 

we been made in the form of several branch lines, sidings 
and extensions, including supplementary tracks upon the 
Jucara-Moron railway; those connecting the North 
Coast Railway with the Cuba Railway, at Florida and 
Senado; the Manati line to Entranque-Manati, and 
another from Manzanillo to Bayamo. An extension of the 
Cuba Railway’s line from Central Boston to Antilla has been 
put into operation. An improved freight service which 
provides through traffic from Chambas to Puerto Tarafa 
(Paselillo), has also been introduced by the North Coast 
Railway. At most <> increased warehousing 
facilities have been furni and preparations made for 
what it is hoped will prove a record crop. The grinding 
season is not unlikely to be shortened in duration by reason 
of the increased mechanical advantages now provided, 
which are considered to be the best yet available. 
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TWO NEW ATLANTIC LINERS 
HARLAND AND WOLFF, LIMITED, BELFAST, AND VICKERS, LIMITED, BARROW, BUILDERS 
(For description see page 643) 

















THE WHITE STAR TRIPLE-SCREW STEAMSHIP PITTSBURGH 

















THE CUNARD TWIN-SCREW TURBINE STEAMSHIP ANTONIA 
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UNITED STATES OF AMERICA 
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TION News Co., Chicago. 
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JUNE 9%, 1922. 


The Displacement of Labour. 


‘Tuk conclusion of the dispute in the engineering 
industries is at hand. By a large majority, the 
“ forty-seven unions ”’ decided last week to accept 
the employers’ terms, and are now returning to 
work, whilst the Amalgamated Engineering Union, 
which withdrew from the negotiations, is on the 
point of giving way. As a result of the York 
conference, it has decided to take a national ballot, 
and there can be little or no doubt about the result. 
The men will agree, and in a few weeks our engi- 
neering shops will be as busy as the state of trade 
permits. It is to be hoped that at the same time 
the boilermakers and the foundrymen will come 
to terms with the employers. The country may 
congratulate itself on two things. First, that the 
dispute was not much longer and more widespread, 
and, secondly, that it has been carried through with 
far less rancour than might have been feared. 
From our own inquiries hither and thither in 
industrial centres, we have reached the opinion 
that the indifference of the rank and file was even 
more marked than usual. We doubt, indeed, that 
the dispute was viewed with sympathy by more 
than a small portion of the membership of the 
unions. The greater number of the workers are 
quite content that the burden of managership 
should rest on the shoulders of the employers, and 
| have no desire at all to transfer any portion of it 
| to their own. The moving spirits on the trades 
| unionist side were men with socialistic or syndi- 
| calistic leanings, who have, stoutly as they may 
| deny it, a political as much as an industrial end 
in view. They have been soundly defeated ; not, 
let it be observed, by the employers, who did no 
| more than stand fast, but by the trades unionists 
| themselves, who were apathetic or indifferent. The 

leaders were wiser than the hot-heads, and had 
their original advice been taken, much money 
would have been saved to the workmen, and the 
| unions would not now find themselves on the edge 
of insolvency. It has sometimes been said that 
no ballot should stand unless thirty-three per cent. 
of those entitled to vote do so. In this particular 
|ease the original ballot was very small, not more 
| than twenty per cent., and had that salutary rule 
| been adopted there is great probability that the 
dispute would have been wholly avoided. 

As conference succeeded conference, it at length 
became clear that the best motive behind the action 
of the trades union leaders was a desire to secure 
'for their members, as far as lay in their power, 
| continuity of employment, and to prevent the “ dis- 
| placement ” of labour by the introduction of new 
| methods and new machines. One cannot help 
sympathising with this motive. Let anyone of 
!us apply the test to his own work, and honestly 














better, and sometimes worse off than 
| Industrial developments are not made from wilful- 





ask himself if he would not oppose any policy which 
was directed to his “displacement.” With the 
example set before us by the resistance of Govern- 
ment offices, from the highest to the lowest, to 
reduction of staff under the Geddes report, can 
we doubt that human nature is the same all through 
and that the official feels exactly as the workman 
feels when he sees his means of livelihood 
threatened ? We do not think the employers’ 
federations have ever ignored this aspect of the 
matter, and the fact that they agreed to do what 
they could for “ displaced ” men shows that their 
sympathies were enlisted. It is too often said by 
those who have not sufficiently studied the problem 
that in opposing the introduction of intensified 
methods of production and increased output, the 
men are blind and stupid. Industrial economists 
can prove that the introduction of textile machinery 
increased the total amount of employment, or 
that the coming of the railways caused an enormous 
augmentation in the industries of the country. 
But the fact remains that for a time all such im- 


| provements do cause displacement of men from 


the trade in which they have been brought up, and 
may bring actual unemployment and distress in 
their train. It is much better that we should frankly 


acknowledge that fact, that we should look it fairly 
| in the face. But on his side, the workman must be 
| induced to see the reverse of the medal. 


Economic 
pressure obliges employers to adopt new machinery 
and to employ every means of reducing the total cost 
of production per piece. The single engineer may 
rejoice in the development of some method that 
achieves an old end in a better or a quicker way, 
but shareholders never wish for changes which 
cost a great deal of money and leave them no 
before. 


ness or from the mere delight—a very real delight 


|to your true engineer—of watching an elegant 


piece of machinery perform a delicate operation. 
They are made with the purpose of beating a trade 
competitor or increasing a market. They are done 
under necessity, and there is no escape from them. 
The factories that do not do these things, that do 
not advance with the times, “ go under.” If, on 
his side, the employer promises to do what he can 
to mitigate the distress caused by displacement, he 
has a right to ask the workman, for his part, not 
to resist the introduction of new methods of manu- 
facture and not to set up restrictions which prevent 
the employment of those methods at their highest 
efficiency. We have on a former occasion alluded 
to a few instances of the limitations put on pro- 
cesses by trades unions. Such limitations are very 
widespread, and though there would be almost as 
much opposition from employers as from trades 
unionists, we suggest that a valuable end would 
be served if the whole question were made the 
subject of inquiry by a Royal Commission. There 
is, we believe, hardly an industry in this country 
in which some limitations of an injurious nature 
are not enforced by the trade unions, and not 
one in which higher wages could not and would not 
be paid if the restrictions were removed. We 
would not have it supposed that we hold the unions 
and the unions alone to blame. The fault has 
often been with the employers, and an inquiry 
such as we have suggested might pave the way to 
better things by pointing out the faults on both 
sides, 

In these days, when a “ formula ”’ is the colophon 
of most labour disputes, it is not surprising that 
someone should have hit upon the ingenious plan 
of describing labour-saving devices by a name that 
would be less offensive to industrial ears. They 
are not infrequently now called labour-aiding 
machines. It is a clever modification, conveying 
an obvious truth, but it does not get over the work- 
man’s objection that the machine does, change its 
name as we may, displace labour, and until that 
objection is overcome we must expect opposition 
to improved methods. The plan that is receiving 
most attention at the moment is that each industry 
shall insure its own people against unemployment. 
Much may be said both for and against that scheme, 
but we do not propose at the moment to discuss it. 
There is indeed only one plan for dealing with un- 
employment that has no defects. It is the very 
obvious one of removing the trade wave. Could 
we destroy the ten or twelve-year cycle that raises 
us alternately to the peak of prosperity, only to 
drop us a few years later into the trough of depres- 
sion ; could we smooth out that wavy line ; could 


we convert it into a straight one, tending ever 
gently upwards, then the trouble with labour, 
which is the natural outcome of the fear of un- 
employment or “ displacement "very bitter to 
the conservative mind of the workman—would 











THE ENGINEER 


June 9, 1924 





Ss 





disappear. In endeavouring to get over the trouble 
by agreements and by formule, we are attacking 
a sympton, and not the root and foundation of the 
complaint. Whether or not there is a solution to 
that century-old problem, we are unable to say, 
but this we do know, that no research could be 
more valuable than one that found it. The greatest 
driving foree behind trades union doctrines is the 
fear of unemployment. It is greater even than the 
desire for higher wages, and far greater than the 
political and social movements which attract more 
attention because they are the text of noisy orators, 
but which, in fact, appeal to but a small proportion 
of the total membership. Give an insurance of 
continuity of employment, remove the fear that 
haunts all working classes of unemployment, and 
trades unionism would soon come down to frank 
political issues that could be dealt with in the 
proper place. 


The Engineer and the Atom. 


RECENTLY, two of our great technical institutes 
have evinced an interest in what would, at first 
sight, appear to be somewhat abstruse physics. At 
the Institute of Metals, Sir Ernest Rutherford gave 
the annual May Lecture, under the title “The 
Relation of the Elements,”’ and dealt mainly with 
the internal structure of the nucleus of the atom. 
At the Iron and Steel Institute, two days later, a 
paper was presented by Dr. Westgren, of Stock- 
holm, dealing with the atomic space lattices of iron 
and of iron carbide at various temperatures, as 
revealed by X-ray analysis, and the Institute heard, 
in the discussion of this paper, an interesting con- 
tribution from Sir William Bragg. There can be 
no doubt that considerable significance attaches 
to these two closely juxtaposed events, and it is 
perhaps worth while to consider them from a wide 
point.of view. From the outset, we may dismiss one 
possible attitude which would suggest that these 
two metallurgical institutions are becoming unduly 
scientific, and, instead of devoting themselves to 
truly metallurgical matters, are encroaching upon 
the field of pure science. There can be no doubt that 
the tendency of both institutes is to give an increas- 
ing place to the purely scientific study of metals, 
and the rapidly increasing membership, particu- 
larly of the Institute of Metals, goes to show that 
this tendency meets with the appreciation of those 
to whom the Institute desires to appeal. 

To assert that the study of metals, whether from 
the view point of their production and treatment, 
or from that of their use as materials of engin- 
eering, becoming increasingly scientific, is 
merely to say that the universal tendency of tech- 
nology is making itself felt in this quarter no less 
thanelsewhere. Wider and deeper theoretical know- 
ledge is coming to be recognised as the only sound 
foundation for progress at a stage of technical 
development when trial-and-error methods are 
substantially incapable of bringing about advance- 
ment. Yet the practical man may well be par- 
doned if he asks, at first sight, how a knowledge of 
the interior structure of the atomic nucleus—a 
structure whose scale of minuteness it is difficult 
to realise even remotely—can affect him and his 
affairs. To this question there is, of course, the 
general answer that new knowledge, however 
abstruse, is very apt to bring practical develop- 
ments in its train, and that the developments are 
sometimes all the more startling and important 
when the knowledge in question appears at first 
to be entirely devoid of practical value. But in 
the present case we need not rely upon such 
generalities, however well founded. For all our 
materials are built up of atoms, and the forces of 
cohesion between the atoms are those on which we 
rely for the strength of our materials. The true 
nature of these cohesive forces is not yet fully 
understood, but researches on the internal struc- 
ture of the atom provide the road by which such 
discoveries are to be sought. The arrangement of 
the electrons around the atomic nucleus must 
determine the forces which the atoms exert upon 
one another, and this arrangement is, in turn, 
governed by the structure and properties of the 
nucleus of the atom. Further, on an extremely 
minute scale, and one far removed from immediate 
practical applications, Rutherford has realised the 
ancient dream of the alchemist who wished to 
transform one element into another. ‘True, he 
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has not as yet carried out such an operation on the 
atoms of the heavy metals, such as iron or gold, 
but aluminium is now included among the elements 
from whose atoms hydrogen atoms have been 
obtained by “ bombardment,” and the hydrogen 


disruption of the atom. Obviously, all this is but 
the beginning of a new era ; man is rapidly acquir- 
ing an entirely new set of powers over matter. 
Whither it leads, it is far too soon to say, but here 
is a movement which the intelligent engineer cannot 
safely neglect. We can, therefore, only congratu- 
late the Institute of Metals upon the wise breadth 
of view displayed in the choice of its May lecturer. 
On a somewhat different plane is such work as 
that of Dr. Westgren and Sir William Bragg in 
the X-ray analysis of the internal structure of 
metallic crystals. This work is not only of funda- 
mental scientific importance, serving to ratify or 
correct our views on the internal structure of 
metals and their behaviour under thermal harden- 
ing or mechanical strain, but it promises to become 
of great practical value in a variety of ways, and 
is already finding a certain degree of application in 
various industries. In these circumstances, the 
remarks made by Sir William Bragg at the Iron 
and Steel Institute deserve very special considera- 
tion. He pointed out that although a large amount 
of fundamental research on this subject had been 
done in England, it was necessarily abandoned 
under war conditions, and meanwhile other coun- 
tries, and Sweden in particular, had made great 
efforts, and important advances were being 
achieved there, but not in this country. If, as 
he suggested, these advances are of primary im- 
portance to some of our great industries, such as 
iron and steel, it will never do for this country to 
lag behind. The number of British workers in 
this field, Sir William said, could be counted on 
the fingers of one hand, and was ridiculously 
inadequate in view of the importance of the 
subject. It is unfortunately true that at the 
present time leaders of industry are naturally dis- 
inclined to spend serious sums of money on research 
work whose immediate practical results are not 
obvious. Had the iron and steel industries formed 
a research association, something might have been 
done in this direction ; but since there is no such 
association, progress must rest with individuals 
or firms. Even in times of adversity it is a wise 
policy to build for the future, and, even though 
the fruit may take years to ripen, industrial history 
has shown over and over again that there is in the 
long run no better investment than true research. 








The Newcomen Society. 

THE second summer meeting of the Newcomen 
Society was held in London last week, and was as 
successful as the heart of man could desire. It opened 
on Thursday morning at the Science Museum, South 
Kensington, where the Director, Colonel H. G. Lyons, 
welcomed the members in a felicitous speech. The 
visitors then, under the guidance of Mr. H. W. 
Dickinson and Mr. E. A. Forward, examined the 
Newcomen engine, which has been recently erected 
in the new part of the building, and inspected 
as many of the treasures in the old buildings as the 
time at their disposal permitted. 

For the afternoon a visit to the restoration work on 
the roof of Westminster Hall had beén arranged, but 
none of the members had anticipated the delightful 
meeting that was in store for them, for it was not 
known that Sir Frank Baines himself had decided to 
take the party round and, better still, was to give a 
little lecture on the old roof and the work of repair. 
Sir Frank is a remarkably pleasant lecturer, and he 
brought to his task such a profound knowledge of the 
roof and such a keen enthusiasm for it and the great 
work of restoration that the party listened to him with 
the closest attention whilst he expounded the whole 
matter, using a large-scale model to make structural 
details clear, and then for half an hour pestered 
him with questions, every one of which he answered 
with obvious pleasure, often taking the opportunity 
to bring out other points of interest. We sincerely 
trust that the lecture, which was quite extempore and 
spontaneous, may be presented before a larger 
audience, for we can assure our brother-engineers 
that, not only is the original roof, about which we 
give a few notes below, an engineering structure of 
intense interest, but that the work carried out by 
Sir Frank Baines is a structural engineering under- 
taking of quite extraordinary ingenuity. The prin- 
ciple on which the work of restoration was begun was 
that no part of the old roof should be removed if it 
could possibly be retained, and that no attempt should 
be made to push back any of the members into their 
original positions or remove the distortion that time 
had wrought. Furthermore, it was laid down that 
the steel reinforcement should be as nearly invisible 
as possible. As a matter of fact, when one stands on 
the floor of the noble building and looks up, it is 
practically impossible to see any of the steel work 
until here and there a little bit of it is pointed out. This 
concealment was made possible in part by the fact 


greater part the steel work consists of steel plates go 
arranged as to strengthen the huge old beams and 
posts, which had been weakened by the death-watch 
beetle. Hence there are no unsightly ties across the 
span. The delicacy with which each one of these 
steel plates had to be fitted can be imagined, and 
being imagined, the cost of the restoration may ho 
divined. An important matter that had to receive 
the most careful thought of the engineers was to 
prevent any chance of the repaired principals from 
thrusting the walls outwards, and the ingenious plan 
was adopted of expanding the principals by means of 
hydraulic jacks to slightly more than their estimated 
position of repose, so that, if anything, they would 
tend to draw the walls inwards. Relatively little new 
wood has been employed. What there is is good 
Sussex peduncular oak cut from solitary trees and not 
seasoned in any way. 

After his lecture Sir Frank Baines invited the 
members to inspect the splendid series of coloured 
drawings of the parts of the building made by mem. 
bers of his staff during the progress of the work. There 
are between forty and fifty of these drawings, ani it 
is very earnestly to be hoped that some means of 
publishing them with a complete description of the 
building and its restoration may be found. Costly 
as such a production would be, it would be no more 
than a trifle added to the total cost of the work, and 
we would urge the Government to consider the alloca- 


tion of a special grant for the purpose. 

After an inspection of the drawings, and more «jues 
tions, Sir Frank and Mr. Atkinson, his master. 
carpenter, took the members right up into the roof 


and pointed out the points of special interest. He 
also brought to their notice some of the great old 
timbers, in some of which cavities wherein a man 
might be concealed had been excavated by the 
operations of the death-watch beetle in the course of 
the centuries. It is worth observing that in Sir 
Frank’s opinion the roof was saved by the great 
wooden arch which forms a characteristic of each 
principal. Had those arches been absent, and had 
they not received support from the decorative 
spandrels, the roof would have collapsed long since. 

A few notes about the roof, prepared for the 
members, are given below: 


WESTMINSTER HALL ROOF. 


Westminster Hall originally formed part of the | 
William Rufus, which was completed in a.p. 1099. It is believed 
to have been covered with a roof of the same external { tas 
at present, but supported by two rows of columns down the 
middle. In a.p. 1394-9 the hal! was reconstructed for Richard I 


vlace of 


with the present single-span roof. The walls were already 
leaning outwards ; they were supported by flying buttresses 
placed at alternate trusses. The roof is now being reconstructed 


not on account of any defeet of design or construction, but 
because of the ravages of the death-watch beetle, which has 
eaten into and greatly weakened many of the oak beams. 

The roof is of the arched hammer-beam type and is believed 
to be the largest and earliest of the kind. The span is 69ft. and 
the height from floor to apex ia about 90ft. The main trusses 
comprise two wall posts, on the top of which rest the two hori 
zontal hammer beams. On the inner ends of the hammer beams 
stand the hammer posts, which are connected at their tops by the 
great collar beam. Arched ribs run from the wall posts to the 
middle of the collar beam, intersecting the hammer beam and 
post, while curved struts support the upper and lower segments 
of these ribs. The lowe: principal rafters connect the outer ends 
of the hammer beams and the tops of the hammer posts, while 
the upper part of the roof consists of a simple crown post truss 
mounted on the collar beam. The members of the main truss, 
excepting the hammer beam, are all in compression. The out- 
ward thrust of the lowe: principal rafter is combined with the 
vertical weight and load of the hammer post and applied to th: 
tops of the three lowest timbers of the roof, the wall post, lowest 
segment of the arch rib, and the 'ower curved strut. so that thw 
thrust is diverted from the top of the wall to a point halfway 
down the inner side, where the roof is supported by stone corbels 
The roof is notable for the great size of its timbers, the hammer 
posts being over 2ft. square, about 22ft. long, and weighing 
some — ; each required a whole tree trunk for its construc- 
tion. The collar beam is about 40ft. long and formed of twin 
beams 2ft. deep at the middle. (See Taz Encinere, exxxii., 697.) 
The members would with pleasure have spent 
much longer than the programme admitted examining 
this marvellous piece of historical architecture, but 
they had to hasten to the Guildhall, where the small 
but fine collection of clocks and watches that has been 
arranged by the Clockmakers’ Company in a room off 
the library was examined, and where an excellent his 
torical paper on horology wasdelivered by Mr. Inkerman 
Rogers. Amongst the collection there are many 
notable exhibits, and it is one that none who are 
interested in timepieces can afford to miss. After 
tea, very kindly provided by the Clockmakers’ Com 
pany, the members dispersed, to meet again at the 
Engineers’ Club, where they sat down to dinner at 
seven o’clock. It made a delightful conclusion to « 
delightful day, and, relief of all reliefs, the only speech 
—made by Mr. Titley, the president—was no more 
than three words long—‘‘ Gentlemen, the King.” 

On Friday morning the members assembled at tlic 
Institution of Mechanical Engineers, whence a large 
motor char-a-banc bore them to the Rotunda at 
Woolwich, where the old arms and ordnance were 
carefully examined. Here the knowledge of two 
members, Sir George Greenhill and Mr. Greener, of 
sporting gun fame, were invaluable. Thence to a 
luncheon at “‘ The Ship” at Greenwich, and then a 
visit under the guidance of a most courteous and well- 
informed chief inspector of police, to the Naval 
Museum at Greenwich, and so back to London vid 
Deptford, where a halt was made to inspect two old 
Watt engines at the pumping station of the Metro- 





that the ornamental spandrels were removable, and 





thus obtained has carried with it more energy than 
that of the bombarding particles which caused the 


that as a consequence they could be used to hide the 
reinforcement, and partly by the fact that for the 





politan Water Board, where Mr. T. Melhuish is the 
engineer. These engines are soon to be dismantled 
and the house in which they stand converted into a 
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store. The few notes which we add may serve as a 
record of them when they pass hence. 


BOULTON AND WATT PUMPING 


DEPTFORD STATION. 


At the Brookmill-road pumping station of the Metropolitan 
Water Board, Deptford, * eon are two 50 horse-power Boulton 
and Watt aingle-acting pumping engines, one of which was 
erected in 1812 and the other in 1824. They are situated in the 
same house, but are independent. The engines have steam 
cylinders 40in. diameter by 8ft. stroke, the pumps being 14. 25in. 
diameter by 6.33ft. stroke; 1,750,000 gallons of water are 
raised in twenty-four hours against a head of 270ft., or at the 
rate of 41 gallons per stroke, allowing 7 per cent. slip. New 
cylinders and Cornish valve gear were added to both engines by 
Messrs. John Penn and Son about 1845. Since then one engine 
has broken its cast iron crank shaft, which has been replaced 
by a forged steel shaft, on which is fitted a new fly-wheel smaller 
in diameter than the old one. Each engine originally drove two 
pumps, but now drives only one. The engines at first pumped 
water from the river Ravensbourne, but now raise it from a well. 
The cast iron roof trusses of the engine-house are worthy of 
notice, 

The three boilers are of the Cornish type and were put down in 
1860 to replace the earlier wagon boilers. One still retains its 
“ baker’s-oven "’ front, but the others have been modified. The 
working pressure is 18]b. per square inch. The engines are to 
cease work at an early date, and their place is to be taken by a 
set of Worthington pumps on another site. 


ENGINES AT 


Thus came to an end as good a two days’ summer 
meeting as we have ever attended. 








Obituary. 


LEWIS H. RANSOME. 


Mucu regret will be felt at the death of Mr. Lewis 
H. Ransome, which occurred in a nursing home in 
London on May 24th. Some two years ago Mr. 
Ransome met with a serious accident while cycling 
on the Farndon road near Newark, being knocked 
down and run over by a motor lorry, and it is believed 
that the injuries then received were the original cause 
of the malady from which he died. 

Lewis H. Ransome was born in London in June, 
1862. He was the fourth son of the late Mr. Allen 
Ransome, the founder of the firm of A. Ransome and 
Limited, first of London and now of Newark. 
He was educated at Rugby, and on leaving there in 
1880 he at once joined his father’s firm and went 
straight into the works to serve his time. Saving for 
short business visits abroad in 1886 and 1888, his 
whole life was devoted to the service of the firm, in 
which he was always regarded as the engineer as 
contrasted with the business man. He was, suc- 
cessively, works manager, general manager, director, 
and chairman of the company, having succeeded to 
the last-mentioned position on the retirement of 
Mr. Vincent Sidney Woods some three years ago. 

As an adjunct to his immediate business, which, 
as every engineer knows, largely consisted in the 
manufacture of wood-working machinery, Mr. Ran- 
some made a deep study of timbers, and was regarded 
as being such an authority on the question that he 
was appointed to write the official report on all the 
specimens sent to the Colonial Exhibition held in 
London a good many years ago now. In 1886 he 
spent some months in the United States studying 
American methods of timber conversion, especially 
in relation to log sawing, and he was the pioneer of 
the introduction of the log band saw into this country. 
While still a student of the Institution of Civil Engi- 
neers he prepared and read before a meeting of full 
members of that body a paper on the subject, and was 
awarded therefor a Manby premium. In 1888, he, 
with his brother Geoffrey, was entrusted with the 
exploration of an extensive tract of forest in the north- 
east of the Island of Madagascar, which had not 
previously been traversed by any white man. Among 
the objects of the expedition was the preparation of a 
map of the river Antanambalana, for the due execu- 
tion of which he was made a Fellow of the Royal 
Geographical Society. He was also a director of the 
Ransome and Marles Bearing Company, Limited, of 
Newark, and the success achieved by that under- 
taking, as well as that of A. Ransome and Co., 
Limited, is largely due to his foresight and ability. 

On the outbreak of the war Mr. Ransome, though 
considerably over military age, immediately joined 
the Volunteers as a private, but he did not hold that 
rank very long, his organising abilities being speedily 
recognised, and he very soon was placed in charge of 
motor transport in the Newark, Worksop and Mans- 
field areas with the rank of captain. He was, later, 
a member of the Advisory Machine Tool Committee 
of the Ministry of Munitions, being chiefly concerned 
with investigating and giving advice on all questions 
relating to sawing and wood-working machinery. 

Mr. Ransome married the distinguished actress, 
Miss Jessie Bond, who survives him, their silver 
wedding having been celebrated on the Saturday 
before his death. ¢ 
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THE terms for the absorption of the Brecon and Merthyr 
Railway by the Great Western Company have now been 
agreed to. Notices have been given of meetings of the 
shareholders of the Lampeter, Aberayron and Newquay 
Light Railway, the Neath and Brecon Railway, and the 
West Somerset Railway to approve of schemes for their 


Two New Atlantic Liners. 


THE CUNARD LINER ANTONIA. 


Tue turbine-driven steamship Antonia, the latest 
addition to the Cunard Steamship Company’s fleet, left 
the Barrow works of the builders, Vickers Limited, on 
Saturday, June 3rd, for Southampton, successful trials 
being carried out en route, She is scheduled to sail on her 
maiden trip from that port on June 15th, for Quebec and 
Montreal, being specially designed and built for the com- 
pany’s Canadian service. 





GENERAL PARTICULARS. 


The following are the leading particulars of the Antonia : 


Length, extreme 536ft. 
Breadth, extrem« on 65ft. 2in. 
Depth moulded tc C deck 43ft. 
Depth moulded to B deck : 5lit. 3in. 
Draught .. a tee -- 20ft. Sin. 
Displacement am, ev 0%, be ae ee 
Gross tonnage ee ee ae eC 
Shaft horse-power of propelling machinery 8500 
Speed oo tee 6 aeehe! ee Oe ee eee 


The vessel is classed 100 Al at Lloyd's, shelter deck with 
freeboard, special survey, and will pass the survey of the 
British Board of Trade and American authorities as a 
passenger steamer. ‘The nger and crew accommoda- 
tion is made up as fo :—Cabin passengers, 484 ; 
third-class passengers, 1222; crew, 271; or a total ship’s 
complement of 1977 persons. In all there are seven decks 
in the depth of the vessel, the higher decks giving accom- 
modation for the passengers—i.e., from A to E deck—and 
cargo being carried on F deck, in the main holds, and in the 
*tween-deck spaces above the foremost hold. The passenger 
accommodation throughout is characterised by that high 
standard of furnishing and decoration which we associate 
with Cunard ships, and for working the cargo and 
mancuvring the ship the most up-to-date appliances 
have been fitted. The ventilation and heating of the 

nger accommodation and the public rooms is carried 
out by mechanical means, enabling the temperature to be 
easily regulated to suit climatic conditions. The safety 
of the ship has received careful consideration, and a 
powerful wireless installation has been installed. The ship 
carries twenty-eight 30ft. lifeboats and four 28ft. lifeboats, 
which together are capable of accommodating the entire 
ship’s complement. The water-tight subdivision has 
received particular attention and complies fully with the 
regulations laid down by the International Convention for 
the safety of life at sea. The double bottom is carried 
well up the bilges. Wherever doors are fitted in water- 
tight bulkheads they are operated both by hand and by the 
Stone hydraulic system from the bridge, as well as at the 
doors themselves on either side of the bulkheads. As a 
precaution against fire the decks above the bulkhead deck 
are divided into separate compartments by fire-screen 
bulkheads, so that an outbreak of fire in any compartment 
may be effectively isolated. To extinguish fire, cylinders 
containing carbon dioxide and operated on the “ Gron- 
wald ”’ system are supplied, together with the usual fire 
hydrants and hoses. The hoses can be connected up alter- 
natively with a steam fire-extinguishing plant. An 
emergency oil-driven motor generator situated in a house 
on the boat deck supplies current for the steering gear, 
the wireless plant and the lighting of the vessel in the 
event of the main generators having to be shut down. 


TuRBInes AND BorLer INSTALLATION. 


The propelling machinery comprises two sets of steam 
turbines, each set consisting of a high-pressure and low- 
pressure turbine with the astern turbine incorporated in 
the casing of the low-pressure ahead turbine. The com- 
bined turbine installation is capable of developing a total 
output of 8500 shaft horse-power at a propeller speed of 
about 90 revolutions per minute. The total astern power 
is equal to 63 per cent. of the ahead power. Steam is 
supplied to the turbines at a boiler pressure of 220 Ib. per 
square inch and 200 deg. Fah. superheat, the casings of 
the high-pressure ahead and astern turbines being specially 
designed for superheat and constructed in steel. The high- 
pressure ahead turbines comprise two rows of impulse 
wheels and five stages of reaction blading, each stage con- 
sisting of six rows, while the low-pressure ahead turbines 
are all reaction type. The astern turbines are provided with 
three rows of impulse blading and five stages of reaction 
blading. Adjusting blocks of the Michell type are attached 
to the turbines. Contrafio condensers are fitted and the 
vacuum system embodies the latest improvements, the 
Contrafio steam ejectors and kinetic air pumps working 
in conjunction with the feed-heating system. The circu- 
lating pumps are driven by a radial-flow impulse turbine, 
and both turbine-driven and direct-acting feed pumps are 
installed, the turbine pump alone and the two direct-acting 
pumps together each being capable of supplying the boilers 
at full power. 

The gearing is of the double helical type, and the shaft 
bearings for both the turbines and the gearing are arranged 
to work with forced lubrication. Michell thrust blocks 
are fitted next to the gearing on the main shafts. 

Referring to the auxiliary machinery, we may mention 
that the rudder is operated by a steering gear of the Vickers 
electro-hydraulic type, and that two sets of turbo-driven 
generators supply current for the various lighting and 
power requirements throughout the ship. The steam 
generating installation consists of two double-ended boilers 
and two single-ended boilers arranged in one compartment 
and constructed to Board of Trade and Lloyd’s require- 
ments for a working pressure of 220 lb. per square inch. 
The boilers are of the multitubular return-tube type 
fitted with Robinson's superheaters and Howden’s forced 
draught. The mean diameter of all the boilers is 17ft. 6in., 
while the mean length of the double-ended is 22ft. 6in., and 
of the single-ended boilers is 11ft. 6in. Each double- 
ended boiler is fitted with eight furnaces of the Morison 
suspension type and eight separate combustion chambers, 
the single-ended boilers having four furnaces and four 
separate combustion chambers. The combined heating 
surface for the two double-ended and two single-ended 
boilers is 19,442 square feet, and the combined grate area 


coal to oil burning or vice versd, and are furnished with 
White’s low-pressure oil-burning system, the ship being 
equipped for oil burning. The Cumberland electrolytic 
system for the prevention of corrosion is fitted to all 
boilers. 


THE WHITE STAR LINER PITTSBURGH. 


The new White Star liner Pittsburgh, which recently 
completed her builders’ trials at Belfast, and on Tuesday 
last left Liverpool for Boston and Philadelphia under the 
command of Captain Thomas Jones, marks an interesting 
addition to the company’s North Atlantic fleet. The 
Pittsburgh is a triple screw steamer of 16,600 gross tons 
and she was built and engined by Harland and Wolff at 
their Belfast yards. She has an overall length of 600ft. 
and a breadth of 67ft. 6in., with a moulded depth of 
45ft. 6in., and is the second of a new class of vessel of which 
the Regina was the first, but she differs from this ship in 
some particulars and embodies many improvements. 
Passenger accommodation is arranged for 600 cabin 
passengers and about 1800 third class passengers, and a 
feature of the ship is the ample and luxurious appoint- 
ments both in the public rooms and the cabins. The 
entrance to the ship is through a white hall decorated after 
the style of Inigo Jones, from which stairs lead to the 
dining saloon, which is also decorated in white and is 
large enough for 300 ngers to dine at the same time 
The public rooms, as the drawing-room, the writing 
room and the lounge, are arranged on the promenade 
deck, and in addition to the smoke room, a gymnasium 
and a special children’s playroom are provided. 

In designi the vessel considerations of safety have 
received attention, and the ship is divided into 
fourteen water-tight compartments by water-tight bulk- 
heads carried to the upper deck, while the double bottom 
extends right fore and aft. Ample lifeboat equipment 
is provided and the boat lowering gear is electrically 
operated. Special precautions have been taken to guard 
against fire and the Foamite fire-extinguishing system has 
been installed. 


Mars Prorec.tinc MACHINERY. 


The propelling machinery of the Pittsburgh consists of 
two sets of reciprocating engines driving the wing pro- 
pellers and one low pressure turbine driving the centre 
propeller. The reciprocating sets are Harland and Wolff's 
four-crank triple -expansion balanced type of engine, 
with four inverted direct-acting cylinders having diameters 
of 28in., 44in., 494in. and 49}in. respectively, and a stroke 
of 4ft. 6in. The engines are designed for a working pressure 
of 215 lb. per square inch. The centre turbine is of the 
Parsons reaction type, and it operates in the ahead direc- 
tion only, using the steam exhausted from the reciprocating 
engines. The condensers are arranged one on each side of 
the turbine and they are provided with large inlets to 
facilitate a direct flow of steam from the turbine to the 
condenser. Dual type air pumps are fitted and the air and 
condensate are dealt with separately. ‘The air pumps are 
designed to maintain a working vacuum of 28in. A very 
complete installation of engine-room auxiliary machinery 
is fitted to the ship, and electrically driven emergency 
bilge pumps are placed forward of the boiler-rooms and in 
the forward end of the shaft tunnel. The machinery 
spaces are ventilated throughout by electrically driven 
fans. 

The boiler installation consists of six Jarge double-ended 
boilers equipped for oil fuel burning and designed for a 
working pressure of 215 lb. per square inch, and arranged 
for natural draught. The boilers are grouped in two 
boiler-rooms, which are separated from each other by a 
water-tight compartment. 


ELecTrRIcaAL EquirMeENT. 


The electrical equipment of the Pittsburgh is large 
in size, the total power developed by the main generat- 
ing plant exceeding 1000 horse-power. The vessel is steered 
by the Wilson-Pirrie electric steering gear of the latest 
type, and this is so arranged that it may be worked either 
from the main or emergency dynamo. In addition to the 
lighting of the ship, the ventilation and heating is all 
carried out by electrical means. Cooking by elec- 
tricity is adopted throughout the ship, and there is a 
very complete installation of kitchen equipment. The 
entire deck machinery is electrically operated, as are also 
the lifts and the ship’s hoists, whilst in the engine-room 
electric motors operate the emergency bilge pump, the 
turbine lifting and turning gear, and the cylinder cover 
lifting gear. An interesting part of the control equipment 
is the Ray’s patented direction and revolution indicator, 
which is fitted on the engine-room and bridge telegraphs. 
This instrument records the motion of the propeller 
and enables the revolutions to be read at a glance. Every 
motion of the propeller is reproduced on the bridge instru- 
ment for the inspection of the commander by means of a 
white lighted area on the instrument. Should at any time 
the telegraph order giver be misinterpreted and the pro- 
peller move in the wrong direction, a warning is at once 
given by the white lighted area changing to a red one. 
This arrangement has, we believe, been fitted to other 
White Star liners. Views of the Antonia and Pittsburgh 
are reproduced on page 640 
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A Small Power Press. 


Ws recently inspected at the works of Mr. H. 8. J. 
Hughes, in Ruskin-road, Tottenham, a handy little power 
press, which, on account of its comparatively low price 
and great simplicity, should find a wide vogue im engineer- 
ing shops where light pressings or stampings are required 
in any considerable quantity. 

As will be seen from the illustrations, the machine is 
intended for bolting down on to the bench and for working 
on strip stock supplied in coils. The machine illustrated 


and is fed forward, but when the relieved part of the 
rolls comes round the grip is released and the stock remains 
stationary, while the press tools act on it. In order to 
make it possible to adjust the amount of stock fed forward 
at each operation, to suit different-sized articles, one of 
the rolls is loose on its spindle, but is clamped by a nut. 
If this one roll is rotated on its spindle, the parts which 
are of full diameter may be so placed in angular relation 
to one another that the period during which they grip 
the stock may be reduced by stages down to zero. The 
synchronism of the feed with the movements of the press 
tools is not, however, destroyed. 








FIGS. 1 AND 2—-THE HUGHES 


has a hole through the base, for the punchings to drop 


through, 2}in. in diameter, and gives a push of some 6 tons | 


in blanking operations. A smaller size, of the same genera! 
design, is also made, and has a clearance hole of 1}in. 
diameter, while its capacity for blanking is approximately 
2 tons. In either case the output is about one gross 
pieces per minute. 


The design of the machine is very simple and lends itself | 


to a rugged form of construction. Between the two 
vertical cheeks of the main frame there is a horizontal 
rocking lever pivoted near the front. 
tail of this lever there rotates an excentric. The excentric 
is driven by the belt pulley and toothed gearing shown in 


the engravings, while the lever is kept down in contact | 
with the excentric by means of a coiled spring. A single | 
belt pulley is used, and it is provided with a simple form 


of dog elutch for coupling it with the driving shaft. A 
spring is interposed between the clutch and shaft to 
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AUTOMATIC POWER PRESS 


for height to suit different thicknesses of material, 

We watched this little machine at work for some 
considerable time, and noticed that its output was 
consistently good, and that its power consumption was 
so small as to be hardly worth consideration, while the 
| few wearing parts which it includes did not show any 
| appreciable wear, although it had been in commission for 
some time. 


Underneath the | 


A New Water-tube Boiler. 


THe water-tube boiler shown in the accompanying 
| illustrations is of topical interest, as it not only embodies 
| @ new feature in connection with the circulation system, 





The top feed roller is | 
fitted in an elongated hole, so that it can be adjusted | 


sectional type-—that is to say, the tubes are made up into 
groups which are connected individually with the drums. 
The tubes are straight and are expanded into headers 
with a hand hole opposite each tube. It is thus possible 
thoroughly to claan out and inspect each tube when scale 
has been deposited. The three lower tubes of each section, 
which are naturally most exposed to the fire, have separate 
headers quite distinct from those for the remainder of the 
tubes. These small headers have separate connections 
with the steam drums, so that the circulation of water to 
them is not interfered with by the demands of the othe: 
tubes. In the same way the froth of steam and water risiny 
from the opposite ends of these tubes has an outlet whic! 
is not restricted by the discharge from the cooler tubes 
The makers claim that by adopting these expedierts th: 
boiler can be made to stand severe forcing without trouble 
being experienced through tube failures, and the fact that 


| such will be the case will be more readily appreciated when 


it is borne in mind that the three bottom rows of tubes 
perform some 75 per cent. of the total evaporation effected 
in the boiler. 

For installations where the feed water is sufficient!) 
pure for scaling to become unimportant, the type of boile: 
shown in Fig. 2 is more appropriate, as it has the advantag: 
that all the surfaces exposed to internal pressure ar 
cylindrical. The drums are quite plain and the tubes ar 
bent so that they enter the shells radially. They can thu 
be effectively expanded, while the reduction in the strength 
of the drum is minimised. These bent tubes cannot, of 
course, be scaled so conveniently as straight tubes; but 
this is not a serious matter where pure feed water is usec, 
and it is offset by the fact that higher pressures can bx 
safely carried. The circulation system is on the same broacl 
principles as that of the straight-tube boiler; that is to 
say, the tubes nearest the fire--in this case four rows—ar 
separated from the remainder. There are two mud drum 
C and D and two steam drums A and B, so that the tub: 
connecting C with A and B are quite distinct from thos: 
joining D with A and B. Thus the C-B tubes enjoy a 
circulation which is not interfered with by the demand 
of the D-B tubes. The feed water is introduced into th« 
drum D and is heated up thoroughly before it can get to 
the tubes nearest the fire, where the greater part of th« 
evaporation is effected. 

The three boilers for the Greenwich power plant, referr: 
to at the beginning of this article, are of the bent tube ty; 
just described. They are intended for a working pressur: 
of 200 lb. per square inch with the steam superheated t 
a temperature of 550 deg. Fah. The heating surface 0! 
each is 9500 square feet, the grate area 257 square feet, 
and the normal output is rated at 48,000 Ib. per hour, wit! 
@ maximum output of 60,000 lb, per hour. 

The boilers will be equipped with Erith-Roe stokers, 
having forced and induced draught fans, and with Green 
economisers. The ashes will be discharged to a conveyo: 
of the water-immersed drag link type. The bunkers 
above the boilers have a capacity of 12,000 tons and haw 
bulkheads arranged in them so that coal and coke can !» 
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FIGS. 1 AND 2—CLAYTON AND 


absorb shocks when the machine is started. The front 
end of the rocking lever is bored out to receive the pressing 
tool, and is fitted with set screws, so that the tool may be 
adjusted in position. Provision is also made for fixing 
the lower tool in the base, while adjustable parallel guides 
are arranged to keep the material being worked upon in 
the proper position. The rocking movement of the press 
lever naturally results in the top tool having a slight 
angular movement with regard to the work, but the tools 
are so set that they enter squarely, and the angle moved 
through in punching the light material for which these 
presses are intended is so slight as to be quite negligible. 

A simple yet ingenious form of feed mechanism is used 
to feed the stock under the dies. A lay shaft running 
along the side of the frame is geared to the excentric 
shaft by mitre wheels. This shaft is usod to drive the 
two feed rolls, which are geared together. The rolls 
naturally rotate continuously, but give an intermittent 
feed in the following manner :—Each of them is shaped 
away so that only about one-third of the circumference 
is of the full diameter. This third corresponds with the 


length of stock which must be fed forward to produce the 
largest article the machine will press. As the rolls rotate, 
the stock is gripped between the parts of full diameter 


but represents the type of three new boilers ordered by the 
London County Council for the Greenwich power station. 

It will be noticed from the illustrations that the makers, 
Clayton and Shuttleworth, of Lincoln, have developed 
their ideas on two distinct lines, but in each the same 
guiding principle has been followed, namely, to overcome 
the trouble often caused when boilers are pressed hard 
by the tubes nearest the fire getting overheated. No 
anxiety need, of course, be experienced that tubes will be 
burnt if there is a vigorous circulation of water through 
them, and the makers have thus so arranged the heating 
surface that the tubes nearest the fire have a separate 
circulation system which is not confused by connection 
with the main part of the tubes. 

The reason why two designs have been evolved is the 
wide difference which may exist in the purity of the feed 
water in different localities. In many large plants such 
eare is now taken to maintain the purity of the feed water 
that very little scale is ever deposited in the boilers, while 
in other cases comparatively hard water is used, and it 
becomes necessary to provide ample facilities for removing 
the scale deposited on the heating surfaces. 

For installations of the latter class the boiler shown in 
Fig. 1 is recommended. It will be noticed that it is of the 


Swain Sc 


SHUTTLEWORTH SECTIONAL TYPE AND BENT-TUBE TYPE BOILERS 


stored separately, while the shoots will feed coal and cok» 
to the grates simultaneously. 


Leading-in Wires. 


Some time ago an action was brought in the High Court 
in respect of a patent which dealt with wires now largely 
used as leading-in wires for electric lamps. The case nas 
now been reported in Reports on Patent, Design and 
Trade Mark Cases. From this report it appears that the 
specification claimed a container of glass or the like with 
the leading-in wire sealed therein, having a coating of a 
metal, the oxide of which is soluble in the vitreous material 
at a relatively low temperature, this composite wire having 
substantially the same coefficient of expansion as the 
material. 

In carrying the invention into effect, a base metal or 
alloy, such as tungsten or nickel iron, may be coated with 
@ metal whose oxide.is soluble in glass, such as copper, 
cobalt or the like, the core and sleeve being so propor- 
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tioned that the aggregate coefficient of expansion is 
about the same as that of the glass in which the wire is 
to be sealed. 

The specification contains some useful information in 
connection with the behaviour of metals for sealing into 
glass. Thus it is said that ordinary lead glass, such as is 
commonly used for incandescent lamps and rectifiers 
and the like, has a coefficient of expansion of 8.8 x 10—*, 
The metals, tungsten and molybdenum, have coefficients 
of about 4.3 x 10—* and 4.9 x 10—* respectively. Various 
alloys can be readily prepared which have a coefficient 
of expansion Jess than that of lead glass—for example, 
an alloy containing 54 per cent. of iron, 46 per cent. of 
nickel. Copper and cobalt have coefficients of expansion 
greater than that of lead glass, namely 17 x 10-* and 
12 x 10-* respectively. By properly proportioning the 
composite wire, having a core of tungsten molybdenum or 
an alloy having a low coefficient of expansion, surrounded 
by @ shell of copper or an alloy of copper and cobalt, a 
wire can be produced, the total coefficient of expansion 
of which is about equal to that of lead glass or other glass 
having a coefficient of expansion intermediate between 
these two extremes. In the case of a tungsten core and a 
copper coating, if the radius of the core is .010in., the 
thickness of the sleeve should be about .0028in. 
} Considerable discussion took place as to whether the 
aggregate coefficient of expansion of the wire mentioned 
in the specification referred to expansion longitudinally 
or laterally. The difficulty arose owing to the fact that a 
composite wire came into question as distinct from a wire 
of a single material. 

It was ultimately held that the lateral coefficient was 
the correct coefficient to consider, and on this point the 
query was raised: How is the right lateral coefficient of 
the composite wire to be ascertained, i.e., how is the 
directed proportioning of the core and sleeve to be carried 
out ? The answer is: By so proportioning the two volumes 
of the core and sleeve metals, that the expansion of the 
core multiplied by ite volume, added to the expansion of 
the sleeve multiplied by its volume, will equal the expan- 
sion of the glass used. 

It appears that this simple rule for obtaining the correct 
figure can be proved to be an accurate method. Many 
attempts had been made before to provide a wire which 
could be used in place of platinum, and give a true seal 
with unvarying success, but apparently none of the wires 
would fulfil all the conditions, although some might 
occasionally be employed successfully. 

It was ultimately held that the patent was valid. The 
defendants made a wire for the same purpose as the 
patented wire, containing nickel iron coated with copper 
in certain proportions, namely, nickel 28.43 per cent., 
iron 42.40 per cent., and copper 29.00 per cent., the 
diameter of the wire being .3 mm., of the core .255 mm., 
and the thickness of the copper covering .0225 mm. 
This wire was held to fall within the limits of the plaintiffs’ 
patent, the case being subject to the usual Courts of 
Appeal. 

There is™one part of the judgment which explicitly 
sums up the way in which specifications ought to be inter- 
preted, and in view of the fact that many inventors 
consider some generous treatment should be granted 
them in the interpretation of their documents, it might be 
noted in full, and, in fact, might with advantage be printed 
on all specifications, namely: The true construction of 
this document must be determined on the language 
employed in it, regard being had to the true meaning of 
any scientific or technical terms employed. 





Electrical Developments at 
American Steel Works. 


AvtuoucH the business depression has checked new 
installations of electric main driving equipment for 
rolling, there has been an accumulation of information 
as to plants now working which will undoubtedly lead to 
further application of the electric main roll drive when 
conditions warrant the installation of additional rolling 
mill machinery. That is one of the conclusions arrived at 
by a Committee of the American Iron and Steel Electrical 
Engineers’ Association, headed by Mr. Gerhardt, electrical 
engineer of the Bethlehem Steel Company. Figures of 
costs of rolling steel have shown the benefits to be derived 
by electric reversing mill drive over steam drive, and 
have shown that the former is the more economical. 

As a part of the economy there is the possibility of a 
saving in labour for operation, owing to the easier mani- 
pulation with electric control. For example, it is prac- 
ticable to operate an electrically driven blooming mill 
with only two men in the pulpit, as compared with a 
minimum of three men for steam operation. This has been 
done at the Sparrows Point 40in. blooming mill without 
slowing up the operation of the mill. At the same plant 
two men operate the electric 60in. reversing plate mill, as 
compared with a minimum of four men at other mills 
operated by steam. 

Six hot strip mills of the Illinois Steel Company have 
been equipped with induction motors and -regulating 
sets. A 1l4in. continuous hot strip mill for the Trumbull 
Steel Company has ten stands, all driven by adjustable- 
speed continuous-current motors. The first four stands 
require 1250 horse-power (continuous) and speeds of 
175 to 350 revolutions per minute ; the next two have the 
same power and speed requirements. The other four 
stands require 800 horse-power each with a speed range of 
200 to 400 revolutions for No. 7 and 275 to 550 revolutions 
for No. 10. The control requirements are very exacting. 
As the stands are placed close together and the steel is 
rolled at unusually high speed it is necessary to provide for 
close adjustment of the speeds, and for maintaining these 
speeds under wide fluctuations in load, in order to prevent 
the formation of loops or the stretching of the steel between 
the stands. 

A notable event in 1921 was the installation of the 
blooming mill motor in place of the engine at the Steelton 
works, the motor having been put in operation in twenty- 
three days after the engine was taken out of service. On 
the third day of electric operation the mill rolled 1006 
tons on a turn, which was within 40 tons of the record 


had been made, the record was raised to 1520 tons. 
Another event was the substitution of a reversing motor 
equipment for the twin-tandem reversing engine at the 
Lackawanna rail mill. This motor bie the highest con- 
tinuous capacity of any electric reversing drive in the 
world—8000 horse-power at 50 deg. Cent. temperature 
rise. It is designed to roll the first four of the last five 
passes of a 105 Ib. flange rail at the rate of 240 gross tons 
per hour, and a record of 198 tons has heen made already. 
The last pass is made in an adjacent mill separately 
driven, but this 198-ton record was made with the motor 
connected up to drive the five passes. 

The general question as to the relative merits of 25-cycle 
versus 60-cycle equipment has not been settled. But there 
is under construction for the Tennessee Coal and Iron 
Company a 7000 kVA frequency changer which will tie 
a 25-cycle plant to a 60-cycle turbo-generator. This is 
believed to be the largest frequency changer in steel mill 
service. It seems reasonable to assume that if generators 
can be built in single units of 45,000 kilowatts capacity 
there is still further development possible for frequency 
changer sets. 

Electric energy as a heating agent is being used more 
and more in steel works. Some of the recent applications 
are as follows :—(1) Tin pots for the tin mills in order to 
secure more uniform heat regulation ; (2) pots for Babbitt 
metal, following the practice of motor manufacturers ; 
(3) ovens for heat treating and annealing; (4) core- 
drying ovens for the foundry: (5) heating stock for the 
manufacture of bolts, spikes and rivets. This last appli- 
cation is a modification of the electric rivet-heating practice 
which is a commercial success. 

In electric furnaces, an important event in 1921 was the 

tapping of the first heats from the two 40-ton three-phase 
Heroult furnaces of the Government armour plate plant 
at Charleston. These furnaces take molten steel from 
basic open-hearth furnaces and produce a very high-class 
steel. They have operated very successfully. A demon- 
stration of the durability of electric furnaces was the 
pouring of the 555th heat from a 4000Ib. induction 
furnace at the Pittsfield works of the General Electric 
Company. The service is very hard on the linings, but 
high-silicon steel scrap is melted on a basic lining with 
excellent results. It is thought that the problem of a 
proper lining for the induction furnace has been solved, 
and that the manufacture of special steels is a field for this 
type of furnace, especially if molten steel can be 
charged. 
In the field of control equipment there has been marked 
progress. It is now possible to obtain a steel mill con- 
troller having contacts and arc chutes of such life that it 
is no longer a regular week-end duty to renew these parts 
on the severe service applications. New designs of con- 
tactors have the parts made as far as possible of steel 
punchings which are lighter and more uniform than 
castings, making a quicker acting switch of greater 
reliability. The development of the voltage drop relay 
scheme of current limit control has resulted in several 
advantages. 

Although the electrification of the industrial railway 
system of a steel mill and yard is in the very early stages 
of development, it is probable that the greatest single 
field for the application of electricity in this industry at 
the present time is the electrification of the railway yards 
of steel mills. 





Letters to the Editor. 
(We do not hold ourselves ¢ ible for the opiné: 


correspondents.) 
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CHINESE MARKETS. 


Srr,—-I have just read with much interest the able leading 
article in your issue of May 26th on ** Chinese Markets,” and am 
glad to see that Taz Encrneer is advocating a more active 
policy by British engineering firms in connection with that 
country. The solution of this problem, as you point out, lies 
in the formation of a financial body on the lines of the British 
Engineers’ Trust, which was in process of formation by the 
British Engineers’ Association when I was managing that 
concern. 

I notice that you say of this Trust that “ it failed.” May I 
say very emwphaticelly, in justice to my colleagues and myself 
who were responsible for its inception and organisation, that so 
far from failing, the Trust met with very satisfactory support 
at a time when our engineering firms were unused to be asked 
to put up money or pledge their individual credit to promote 
foreign trade ? 

The response was such that at the outbreak of war the Trust 
was actually on the point of registration. All details of its 
management and policy had been settled, and the contract with 
the general manager was either signed or on the point of 
signature. 

On the declaration of war, however, the Committee very 
properly decided to release unreservedly from their obligations 
all those engineering firms who had undertaken to subscribe 
to the Trust, and this was done early in August, 1914, without 
any expression or wish on the part of the firms concerned to be 
released. The gz d, however, that the firms 
had given their undertaking during peace conditions, and that 
it would be impossible to tell what new responsibilities would 
fall upon them as the result of the war, and so the Trust was 
voluntarily stopped. It was therefore in no sense a failure, and 
had every prospect in normal times of being a great success, 
Before I left the Association, I strongly advocated its resuscita- 
tion in anticipation of a return to peace conditions, but it was 
held, possibly correctly, that the time for it had not yet come. 
There can be no two opinions now as to the urgent necessity for 
it if British firms wish to obtain their share in the Chinese 
market. 

That Trust was to have dealt primarily with China, and as it 
developed it was to extend its business all over the world. Its 
funds and its credit were to be strictly confined to financing 
engineering contracts, and it was precisely what was required 
to fulfil the recommendations put forward in your leading 
article. It came into being as the result of exactly similar 
recommendations made to the Association by its then chief 
commissioner in China—Captain (now Major) Fitzhugh—who 
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in China was impossible without a financial organisation to give 
the necessary credits. 

Opportunities for some millions of pounds’ worth of contracts 
from China had been given to members of the Association, but 
all were coupled with the fatal proviso that credit must be 
forthcoming. In most cases perfectly sound local security was 
available, security which the Trust could have accepted without 
hesitation, just as the Gerinan and American bankers were in 
the habit of accepting it, but which, unfortunately for our trade, 
was not accepted by British banka. 

The British Engineers’ Association, as originally constituted, 
would certainly have been the proper body to have put into 
effect the policy advocated in your article, but whether it 
would fall within its present scope, I do not know. If, however, 
the effect of your article is to interest that or any other association 
or group of firms in the question of financing engineering eon- 
tracts, and they require a definite scheme, I shall be very happy 
to show them how it can be effected on practical lines. 

I have felt eo strongly on this subject that recently I sounded 
on my own account certain Government Departments on the 
prospects of Government co-operation if something in the nature 
of the Trust were to be brought into being, and from the manner 
in which my proposals were received, it is clear that a sympa- 
thetic support from the Government, which could not possibly 
have been secured before the war, would now be forthcoming 
if a practical scheme were to be put before it, backed by the 
proper people. 


Windsor, June Ist. Starrorp Raywsome. 





ROAD CONSTRUCTION. 


Srrn,—The report of papers presented to the Institute of 
Transport, in your issue of June 2nd, was very interesting to me, 
both as a ratepayer and engineer, and I should like to make a 
few remarks thereon. 

All the authors in dealing with technical aspects of the pro- 
blems appear to fall into the common error of concentrating on 
the “surfacing” to the exclusion of “foundations.” To put 
@ good surface on to 8 road structurally weak is surely very 
much like a house owner, who, finding his walls cracking through 
settlement of foundations, attempts to improve matters by 
putting on a heavier and more water-tight roof. This process 
applied to roads can only cause heavy expense, and lead to no 
permanent improvement. For example, on & main road within 
2 miles of my house there are numerous splendid examples of 
the results of this method. The road at these points evidently 
passes over soft spotse—probably plastic clay, as shown by 
adjacent land. The road is re-motalled and surfaced at heavy 
cost, but a fortnight or less later the road at such points shows 
a deep depression, a foot deep perhaps and several yards long, 
whilst the drainage ditch alongside is only half or less width 
than elsewhere, showing plainly what has happened on the 
passage of a heavy vehicle. 

On the breaking up of a local aerodrome, the local authorities 
bought up the large stone used in making the roads, and by 
means of expensive hand labour carefully broke up nearly all 
of it for surfacing, instead of using it to strengthen weak places. 

I have noticed that in towns and on country roads confined 
between stiff banks, this crushing effect is not so marked. 
Evidently the sub-soil of the road being prevented from spread - 
ing, the cambered crust acts to some extent as an arch. To re- 
make all of a main road at once would be impossibly expensive, 
but were obviously weak places strengthened as observed and 
when opportunity occurs, such as during the winter and prior 
to resurfacing, @ general improvement would soon be seen 
without serious burden. The general result of the present 
policy is that narrow roads are, in effect, made still narrower 
by the fact that small vehicles—a pedal cycle is an extreme 
example—are unable to use the 2ft. or so at the margins. All 
the material worn off the crown washes or drifts, owing to the 
smooth (?) surface, to the sides, where it accunmlates to the 
depth of an inch or more. Added to this, when a road is being 
surfaced only the scantiest attention is paid to the margins, or 
none at all, consequently these are lumpy and rough from partial 
tarring of a sporadic and accidental character, which tends still 
further to narrow the useful width. 

As regards “ construction,”’ we hear too much of “ Macadam,” 

and too little—practically nothing—of “ Telford.” 
Taxation, except in so far as it affects engincering, is hardly 
within the interests of your journal, but I should like to add 
that I am glad people, such as Lord Montagu, begin to realise 
that the bulk of the ratepayers are beginning to be seriously 
restive against burdens placed on their numerous backs to pay 
for the pleasure and profit of a few. 


Angmering, June 4th. 


Geo. T. Parpor. 








PETROL MOTOR TRACTION FOR FRENCH 
RAILWAYS, 


For some time past, the French State Railways have 
been carrying on experiments to ascertain the possibility 
of using petrol-driven motor traction on lines on which 
traffic is limited. These trials have, it is stated, given very 
satisfactory results. A 60 horse-power motor weighing 
14 tons and drawing a carriage weighing 10 tons easily 
reaches a 5) of over 30 miles an hour, the speed being 
very slightly reduced when a second carriage is added. 
On local lines of normal gauge it is estimated that motor 
traction would enable a saving of from 5f. to 10f. per 
kilometre to be made, the present figure for steam traction 
being more than 14f. M. Le Trocquer, Minister of Public 
Works, who has been following the experiments with 
interest, considers that the results obtained are sufficiently 
satisfactory to warrant a circular being sent to all Prefects 
of Departments, asking them to study the possibility of 
applying traction by petrol motors to the departmental 
ways. Local railways have been much affected by the 
present high working expenses, which are not balanced by 
the increase in fares. It is estimated that the operating 
costs may be halved by the adoption of petrol-motor 
traction on many of the smaller local lines. 








Forziowrne the fatal accident at Chesterfield on the, 
Midland Railway to Sir John Rees we have looked 
up the figures as to the number of passengers killed by 
falling from trains, and find that during the ten years 


f ; 
ended 1920, exclusive of the war years 1916 and 1917, 








for the engine-driven mill. After certain adjustments 





pointed out that engineering business on anything of a scale 


263 passengers were so killed. 
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‘Summer Meeting of the Institution 
of Electrical Engineers. 
No. Il.* 


Fro every standpoint the summer meeting of the 
Institution of Electrical Engineers, to which we 
briefly alluded in our last issue, and which commenced 
in the Royal Technical College at Glasgow on Tuesday, 
May 30th, and ended at Oban on Friday, June 2nd, 
proved a great success. The favourable weather, 
coupled with the hospitality which the party received 
from the Glasgow officials and others connected with 
the various works which were visited, made the outing 
extremely enjoyable. Apart from the fact that with 
the time available some of the works could not be 
properly explored, the excursion left little, if anything, 
to be desired. Many members of the party would no 
doubt have gladly stayed longer at the Dalmarnock 
station and elsewhere if time had permitted, but, 
taken as a whole, the trip was probably one of the 
best of its kind that has ever been arranged, and great 
credit is due to the secretary of the Scottish Section 
of the Institution and others who were responsible 
for its organisation. 

With Mr. R. B. Mitchell's paper, which was presented 
at the Royal College of Science in Glasgow on Tuesday 
morning, May 30th, we scarcely need deal, since it 
was originally read before the Institute of Engineers 
and Shipbuilders in Scotland in 1921. Some additional 
notes bearing mainly upon the operation of the 
Dalmarnock plant were, however, read by Mr. Mitchell, 
and an abstract of these notes is given below :— 

It is recognised that the boiler-house provides the 
greatest scope for economies, and so far as the original 
lay-out of the station permits, everything possible 
has been done at Dalmarnock to help to attain high 
efficiency. The following figures will indicate the 
results which are being obtained at present. These 
figures are abstracted from the working logs of 
No. 1 boiler-house, and no attempt has been made to 
select a specially favourable example. 


Data and Heat Balance of No. 1 Boiler-house (Four to Seven Units 


in Operation). 

Average boiler pressure . . -. 274Ib. per aq. in. gauge 
Average total steam temperature ok «0 os SO De 
Average a feed water— 

Economiser inlet . Stoic ei. 

Economiser outlet... ~. «e+ «+ 2394 deg. Fah. 
Average a flue gases - 

Economiser inlet . on «#2 20 «+ 630deg. Fah. 

Economiser outlet .. .. .. .. .. 400 deg. Fah. 


Average percentage CO, ws se ec ec SO ier Glu, 
Calorific value of coal i ae oe 10,800 B. Th. U. 
Air temperature 70 deg. Fah. 
Draught over fires (inches H,O) oe dove dorm 
Draught at damper (inches H,O).. .. .. a. - 
Draught at fan (inches H,O).. 4 
Total coal consumed - 953, 580 rs (435.7 7 tons) 
Ashes - 45.33 tons 


Ashes, per cent. of fuel consumed 10.65 per cent. 
Total water ev _ i gata 6,264,960 Ib. 
Condensate 6,024,000 Ib. 
Make-up water . 240,960 lb. 


Make-up water per cent. of total .. 3.85 per cent. 
Pounds of water evaporated per pound ofcoal 6.51b. (actual) 
Power consumption of apatites as per- 


centage of fuel consumed .. 1.68 per cent. 


From the information on the above table, the 
following heat balance is obtained :-— 


Heat Balance, No. | Boiler-house, Dalmarnock. 
B.Th.U. Per cent. 











To calorific value of coal 26. se. oo See 
To power consumption of boiler-house } 
auxiliaries (B.Th.U. equivalent per [ «. 100 
| Le eT ae eed a isi) 
DaG ii: vies): we: sieslt a0 heesl po ARSCR 100 
B.Th.U. Per cent. 
To heat transfer in boiler ‘ -. «+ 6263 .. 66.94 
To heat transfer in superheater ss «os Bee os 9.23 
To heat transfer in economiser ——— 864. .. 7.86 
To heat transfer in combined plant oe ee ee =e 
Tolossimfluegas .. .. .. «. «- 0644 .. 14.98 
To loss in radiation ow A Or een oe 549.—Oi«#s 5.00 
To loss in ashes, moisture and un- 
accounted for ot deen? fe en at. a0 5.99 
Total a ae . 2 oe. ae 10, 981 -- 100.00 


It is evident from an inspection of these figures 
that the chief source of loss is in the heat escaping 
in the flue gases. Provided that space is available 
and that a sufficiently large heat transfer apparatus 
can be built for a moderate capital outlay, there seems 
to be nothing to prevent the use of these hot flue 
gases to pre-heat the furnace air supply, and the gain 
will be represented in a more efficient heat balance, 
and in a saving of coal per kilowatt-hour. The lay-out 
of Nos. 1 and 2 boiler-houses does not, unfortunately, 
lend itself to the installation of an apparatus of the 
foregoing description. In Nos. 3 and 4 boiler-houses, 
which have yet to be built, its possibilities will not be 
lost sight of. 

The installation of automatic coal-weighing 
machines has made it possible to obtain accurate 
figures of the coal consumed during each shift without 
any delay, and it is a simple matter to balance this 
figure against the station output for the same shift. 
By plotting the results on a chart, a “‘ Willans ” line 
is obtained, which is recognised as a standard to 
which the station engineers must aspire. At Dal- 
marnock these results are plotted daily, and the 
records have been of great benefit. This method of 





record-keeping would not have been possible had it 
not been for the weighing machines weighing the fuel 
as it is burned. In many modern stations it has not 
been thought necessary to install these machines, but 
without them or some equivalent, no quick or accurate 
method of obtaining efficiency figures over short 
periods is available. Under modern boiler-house con- 
ditions in which the closest supervision of the burning 
of fuel is imperative, the author is of the opinion that 
money expended on these appliances is well spent. 
The guaranteed combined efficiency of boiler, super- 
heater, and economiser is 80 per cent. It will be 
noticed from the foregoing table that the boiler-house 
efficiency attained under normal working conditions 
is about 74 per cent., but is expected that under 
better circumstances this figure will be considerably 
improved. 

The method or methods adopted for driving the 
auxiliary plant and of using the heat energy rejected 
is next in importance to the economies of the boiler- 
house. At Dalmarnock this problem has been tackled 
in various ways, and it may seem that too many 
complications have been introduced. These auxiliary 
arrangements have, in fact, been very severely 
criticised in an American magazine, but the diversity 
of auxiliary plant gives experience and data which 
could hardly be determined other than by trial. All 
the rotary auxiliaries are electrically driven from :— 
(a) Two house turbo-generators, each of 500-kilowatt 
capacity exhausting into open-type heaters through 
which the condensate is pumped; (b) two house 
transformers taking power direct from the 20,000-volt 
bus-bars ; (c) Nos. 3, 4, and 5 sets have auxiliary low- 
tension windings on the step-up transformers. Nos. 
2, 3, 4, and 5 turbines have steam led at low pressure 
to heaters through which the condensate may be 
passed. Sets Nos. 2 and 3 have surface heaters 
integral with the turbine, and Nos. 4 and 5 external 
open-type heaters. The steam ejectors on Nos. 1 
and 5 turbines exhaust into open-type heaters, and 
the steam-driven boiler feed pumps exhaust direct 


feed pumps are also installed. 
It is too early to state definitely which system, or 
combination of systems, is the most economical to use, 
but it will be agreed that the operating engineers have 
ample means at their disposal for investigating the 
relative merits of the different combinations. It is 
certain that the integral heaters introduced in Nos. 
2 and 3 sets add in a marked degree to the overall 
efficiency of the units, and there is much to be said 
also for the regular use of the house turbines. The 
ideal to be aimed at, however, is to have sufficient 
flexibility in the use of exhaust steam, to be able at 
any time to use just the exact quantity required and 
no more. In the past, where steam-driven auxiliaries 
have been used without alternative, the amount of 
exhaust steam produced has been far in excess of 
requirements. This, of course, depends on the size 
of unit installed and the comparatively low ratio of 
auxiliary power to main unit power is one of the advan- 
tages of large units over small ones. All auxiliary 
motors are of the induction type, and their reliability 
has been extremely satisfactory. The economic 
aspect is by no means so clear, and investigations are 
being carried out to see whether too great a price is 
not being paid for the obvious advantage of simplicity 
of alternating-current motors. 

Every effort has been made to measure as accurately 
as possible all important quantities, and for this pur- 
pose each circuit in the station has been treated 
separately. The quantity of coal going to the furnaces 
is measured accurately by automatic weighing 
machines, as already stated, and is, in addition, indi- 
cated approximately on each furnace. The total 
quantity of air for combustion is indicated, and the 
temperature of the outgoing air is measured accu- 
rately, so that these quantities give the chimney losses 
at any instant. The degree of combustion is measured 
by indicating CO, meters, one of which is placed on 
each furnace. The pressure of air at various points 
in the furnace circuit is measured by draught gauges. 
For the steam circuit, the usual equipment of pressure 
and temperature indicators for the live and exhaust 
steam, together with steam-flow meters, provides an 
indication of the boiler output, which is almost as 
reliable and accurate as the electrical equipment for 
the output of the generators. This equipment pro- 
vides the staff with means for practically continuous 
oversight of the boiler performance. 

The performance of the turbo-alternator sets is also 
under continuous observation, the steam consumption 
ing measured by a Lea recorder in the condensate 
circuit, while the output of the machine is measured 
by accurate watt-hour meters. It is interesting to 
note that no difficulty has been experienced in getting 
consistent results well within .1 per cent. on the elec- 
trical end, although, of course, the question of the 
absolute accuracy of the results is much more doubtful. 
For accurate tests on the turbines, two steel test 
tanks, each of 28,000 Ib. capacity, have been installed 
permanently close to the turbine room, so that very 
accurate measurement of the steam consumption 
of any set can be made when required. The whole 
testing equipment has proved extremely convenient 
in practice. The general idea underlying the arrange- 
ment of all testing equipment has been to take the 
pressure, flow, and resistance, as in an ordinary 
electrical circuit. 


into the hot well tanks. Electrically driven boiler 


in the station, tabulated tests are given. These include 
boiler, turbine, and auxiliary plant tests. It is 
interesting to note how the various instruments have 
gradually gained the confidence of the operators. 
The steam flow meter, which was looked on in the 
early stages as a toy, is now considered to be absolutely 
essential, and the temperature measurements are 
now quite as reliable and accurate as the pressure 
measurements. Visitors should be able to check 
roughly the performance of any of the important 
parts of the plant while passing through. 

Owing to the prevailing depression and to the 
lock-out in the engineering trades which has been in 
force recently, the station output during the past few 
months has been much below what was expected. 
Dalmarnock has been carrying the whole load of the 
system and operating at a load factor of about 34 
per cent. 

On an output for the month of April for which figures 
are available, the generating costs were as follows : 


Dalmarnock Power S ation.—Generation Costs.—-Comparison 
Costs for the Month of April, 1922. 


Pence per unit delivered. 


Averaye Pre- 
for ceding April. 
year. month. 
Operat ion— 
oa” an : -- - 8635 .. .1907 .. .1762 
Coa! handling —— .. .0063 .. .0065 .. .0060 
Ash handling .. . -- e«- 0060 .. .0084 .. .0062 
Mes. 66) ons on. pe (oe. oe as cae os sane 
Oil and stores .. .. «» 00387 .. .0044 .. .0040 
Shift wages and salaries .. .. .0172 .. .0169 .. .0202 
Maintenance and repairs 
Buildings—Wages .. . .. 0045 .. .0046 .. .0057 
' Material... .. .. .0008 .. .0007 .. .0007 
Engine-room—Wages -- «+. -0070 .. .0070 .. .0082 
Material .. .. .0040 .. .0054 .. .0061 
Boiler -room—Wages - ec OlRS «. O86 .. O18 
Material -. «« -O044 .. .0043 .. .0056 
Oncost charges .. .. .. .. -0078 .. .0080 .. .0095 
Totals... .«. co. ae. 6a SEE Ro A oc suuee 
Totals (less coal) | ce nc. 06 eOeee ce cOeee os ous 
Unite generated 10,764,200 


Units delivered . 10,233,203 


Coal consumed, tons , Be as 9,056 
Pounds per unit delivered Sieh Tee 1.98 
B.Th.U. per unit delivered ; fp 20,679 
Ashes removed, tons we aden Be 1,210 
Percentagetocoal . 13.36 
Make-up water, gallons per unit delivered 0.046 
Number of men ee 
Shift—Salaries Pi Y Ww’ se 20 
ages ee ‘ ale se 58 
Time—Main and reps. ppjtime cemixfe< 131 
Maximum load at station . we 42,200 
Load factor on station— 
Units delivered 33.68 


~ Maximum load x hours** 


The cost of coal per ton in that month was taken 
at 16s. 6d. This figure is gradually becoming lower, 
and under better conditions of output and load factor, 
it is certain that the total cost figures will be very 
much improved. In logging the station performance, 
an attempt has been made to get results tabulated, 
so that comparisons can be made readily with other 
plants, and at the same time give figures which the 
operating engineer can readily remember. In the 
boiler-house the usual figure of lb. water per lb. coal 
has been improved upon in accordance with modern 
practice, and this is now given as equivalent evapora- 
tion per 10,000 B.Th.U. The coal being sampled 
from the hoppers and tested every day, this figure 
becomes strictly comparable from day to day. A 
summary sheet of the daily log is also compiled, the 
sheet being drawn out for seven days. This sheet, re- 
produced on page 647, gives the daily performance 
compared with a standard, which represents the 
average results under good running conditions. The 
summary sheet is not for the compilation of costs ; it 
is provided so that the operating staff may note any 
serious departures from the standard and take steps 
to rectify them. 

As the all-important figure is pounds of coal con- 
sumed per unit generated, the scheme which was sug- 
gested by Mr. R. H. Parsons, some time ago, in the Elec« 
trical Review, has been adopted. The total coal con- 
sumed, and units generated, are plotted out per shift 
for each month. The same is done for water. Then 
each month a base line is drawn on squared paper, 
which represents the coal per unit or water per unit, 
less the station losses, that is to say, if the coal line 
for the previous month is C = 16,600 + 1.714 K, 
then the base line is at 1.714, and the performance of 
each shift is plotted against this line. If any shift 
shows a great departure from the base, an inspection 
of the summary sheet should help to find the cause 
of disparity. 

The electrical side of the station is quite as interest- 
ing as the mechanical side, but time does not permit 
of it even being touched on in this paper. A testing 
engineer is employed, whose sole duty is to investigate 
problems on the economical running of the station. 
He has complete testing equipment for determining 
the calorific value of the fuel, the quality of the feed 
water, and for analysing flue gases. 


Boiler Test at Dalmarnock (Test on Single Unit), Normal Working 


Conditions. 








* No. L. appeared June 2nd. 


To illustrate the performance of the various units 


Rate of steaming, lb. perhour.. .. .. «. 55,000 

Per cent. 
Heat transfer in boi on, iso? o> i> |. om ae 
Heat transfer in superheater .. .. .. .. 10.6 
Heat transfer in economiser .. .. .. .. 9.75 
Heat transfer in combined plant .. «.. «. 79.75 
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Losses in flue gas. . ‘ 15.0 
Losses by radiation . ‘Ts os 4.0 


Combustible in ash unaccounted for 1.25 
100.00 
Average kilowatts induced draught fan motor 85.5 


. Four hours on induced draught 


Duration of test 


Test results obtained on a turbo-alternator set 
corrected to standard conditions for the station. 
Steam pressure, 250 Ib. per square inch ; temperature, 
650 deg. Fah. ; vacuum, 29. lin. : 


Load in Lb. steam per 
kilowatts. kilowatt-hour. 
11,250 10.68 
15,000 10.53 
18,750 10.48 


These figures were obtained without special pre- 
parations on the part of the turbine makers. The 
various measurements were made as accurately as 


Highfield, the past-President, Mr. Li. B. Atkinson, 
and Bailie Sadler, visits were paid to the Clydesmill 
power station belonging to the Clyde Valley Elec- 
trical Power Company, and to the Glasgow Corpora- 
tion reservoirs. The Clydesmill station, which is 
situated in the county of Lanark, on the left bank of 
the river Clyde, takes its name from and carries with 
it the ancient water rights. The site is in the centre 
of the company’s supply area, and is well served by 
railways communicating with the Lanarkshire, Ayr- 
shire, Stirlingshire and Fifeshire coalfields. The 
station is composed of main and small turbine rooms, 
boiler-house and switch galleries, and with a view to 
obviating the need for heavy steel structures the coal 
is stored at the ground level instead of in overhead 
bunkers. 

After the coal has been delivered into a “ fan’ 
siding by the railway company it is handled by the 


looked a great many mistakes which subsequent 
editors had discovered. That gave him a great 
personal interest in the development of their science, 
and for that reason he was glad, after fifty years, to 
meet those who might have been his colleagues in the 
profession. He knew that the Institution of Electrical 
Engineers regarded London as its headquarters, for 
there its chief organisations were centred, but they 
in Scotland thought that the members of the Institu- 
tion might occasionally learn something from the 
far North. 

The President, Mr. J. 8. Highfield, then called upon 
Professor Magnus Maclean to read his paper on ** The 
Hydro-electric Resources of the Scottish Highlands.’ 
One of the most far-reaching effects of the war, the 
author remarked, had been to bring the nation face 
to face with its own resources. For decades previously 
its chief concern had been the promotion of specialised 


Glasgow Corporation Electricity Department.—Daily Running Statistics fora Week 
Stan- | 4th, Sth, 6th, 7th, 8th, 9th, 10th, 
dards. Thursday. Friday, Saturday. Sunday. Monday. Tuesday. Wednesday 
Back pressure, inches Hg . . : ee 9 1.23 .33 1.36 . 46 1.23 .33 1.51 .61 1.4 5 1.39 49 
~ > - io | 
Theoretical—actual vacuum, inches H.S .55 .42 13 63 - U8 57 02 78 .23 65 | .61 06 
Tr 1.2 Sabent.) innit 1.04 1.18 1.20 . 1.34 1.31 — 1.56 | 1.31 
Engine-roon: steam efficiency J 
? on | 
3638 = , per cent. .. es ° 24 22.25 1.75 22.28 1.72 21.95 2.05 21.33 2.67 22.3 1.7 22.26 1.74 
H h) Ib. per unit } 
Stack temperature, deg. Fah. é ‘0 ~ ‘ 400 395 5 378 22 82 is 92 8 395 > 389 il 
Per cent. OO, ee rare ae ee 10.6 12.7 2.1 11.¢ 1.0 li. 5 12.5 1.9 11.8 | s§ 13.3 3.7 
Wate ‘ ° ‘ e - 
Boiler, Kennedy. Sacter se eee 00.22 | 20.26 10.87 76.26 13.85 76.34 13.77 76.82 13.29 | 78.48 | -— 11.63 79.27 10.84 
° : 50,000 hours 
Boiler-house efficiency ..  .. .. .« ; ink “Seen 80.45 2.68 76.39 1.38 76.98 - .79 73.26 4.51 74.3 3.47 76.79 oS 
Station efficiency ‘ “A i ‘4 ; é 17.15 17.93 + .78 16.97 .18 16.95 20 16.06 1.09 17.49 34 17.15 | 
Calorific value of coalas fired .. .. «.. «. ~ 10,114 10,656 10,587 10,257 10,814 10,515 
W = lb. water per unit generated. Tr = Temperature rise circulating water. H = Total heat in steam, h = hotwell temperature. 


possible, both on the steam and on the electrical side. | 
Test results under ordinary working conditions, | 
showing the effect of running the set (a) from its own | 
auxiliary turbo-alternator, and (b) from the works 
sub-station supply : 


No. 1 Turbine, 


| 
| 
oh 
4verages Over One Hour's Run.—Houce Turbine | 
Supplying Main Unit Auxiliaries. | 

| 


Steam pressure 

Steam temperature 

Superheat oo, a ae 

Steam pressure after first expan- 


274 Ib. per square inch gauge 
725 deg. Fah. | 
310 deg. Fah. 


sion .. «. «+ «+ «+ «+ 74Ib. per square inch gauge 
Barometer .. . cc te ac 
Vacuum ° se ee os” we ee 
Theoretical vacuum .. .. «.. 28.673in. Hg. 
Vacuum referred to baromete: 
30in. Hg. .. . -- «+ 29.00in. Hg. 


77 deg. Fah. 
130 deg. Fah. 


Condensate temperature 
Heater discharge temperature 
Circulating water temperature, 

Mee 2c an, 4a op op .. 53 deg. Fah. 
Circulating water temperature, 

outlet. oe os af .. 65 deg. Fah. 
Temperature rise of circulating 

water . ee . 
Circulating water. . 


12 deg. Fah. 

ae ee 26,100 gals. per min. 
Total water per Lea recorder 180,000 Ib. per hour 
Kilowatt-hours generated . 16,900 

Pounds steam per kilowatt-hour 10.65 


House Turbine. 


Steam 


valve 


pressure, first governor 

. oi ° > 219 Ib per square inch gauge 

Steam pressure, second governor 
WERUD co ‘vx ° 

Steam temperature *- 

Steam pressure at exhaust .. 

Steam to house turbine 

Average load 


25 lb. per square inch gauge 
710 deg. Fah. 

16 lb. per square inch abs. 
10,350 1b. per hour (calculated) | 
348 kilowatts 


Heat Balance. 
14,127,750 B.T. 
12,420,000 B.T. 
9,540,000 B.T. 
2,880,000 B.T. 

a 


Input ee oe 

Heat in exhaust on i + 

Heat regained in feed heater 

Loss in heater eos heen 

Heat cost in auxiliary energy per 
kilowatt -hour : Se os oe 13,100 B. 

Total heat cost of auxiliary energy 4,560,000 B.T. 


U. per hour 
U. per hour 
U, per hour 
U. per hour 
Uv. 
U. 


per kw. -hr. 


Heat Balance.—Multijectors and Feed Heater in Service.— 
Electrical Auxiliaries Supplied from Main Unit Energy. 

17,000 

11.00 lb. per kilowatt-hour 

14,972 B.T.U. per kw.-hour 

210 kilowatts 


Main unit kilowatts 

Steam consumption . 

Heat cost of main unit energy 

Power for electrical auxiliaries 

Expenditure in B.Th.U. for elec- 
trical auxiliaries . ioe ee 

Steam consumption of multi- 
jec tors . e- . 


Equal to 


3,134,670 B.T.U. per hour 


5904 Ib. per hour 
8,017,632 B.T.U. per hour 
42 deg. Fah. 

42 B.T.U. per Ib. 


I mperature rise of condensate . . 


otal heat regained in heater 
ejector exhaust and entrained 
gases). biiaentttad Aten 2 7,854,000 B.T.U. per hour 
Heat consumption of ejectors 163,632 B.T.U. per hour 
otal expenditure in B.Th.U. for 


all auxiliaries 3,298,302 B.T.U. per hour 


It must be clearly understood that these latter tests 
were in the nature of preliminary -rehearsals ; only 
one or two observers were employed. 


power company’s steam and electric locomotives. The 
wagons are run over receiving hoppers each having a 
capacity of 350 cubic feet, and are elevated at one end 
by hydraulic tipping rams working at a pressure 
of 300 Ib. per square inch, when the coal falls, under 
the action of gravity, through hoppers and crushers 
on to two sets of elevators, each having a capacity of 
40 tons per hour. Alternatively the coal may be 
delivered into a receiving hopper, from which it may 


| be removed by means of a crane and stocks may be 


piled in a heap and used when required, but the 
present arrangement for handling the coal to and from 
the heap is of a temporary nature, and arrangements 
have been made for putting down a large gantry 
crane having a span of 150ft. Similarly the present 
arrangement for handling the ashes is temporary, 
and a modern suction ash plant is being installed. The 
whole of the coal-handling plant has been supplied 
by Babcock and Wilcox. A 50-ton Pooley weigh- 


| bridge has been provided for weighing the coal. 


The boiler plant consists of ten Babcock and 
Wilcox land type water-tube boilers fitted with super- 
heaters, each boiler being capable of evaporating 
33,000 lb. of water per hour from and at 212 deg. 
Fah. The working pressure of the boilers is 200 Ib. 
per square inch, and the steam is superheated to 
580 deg. Fah. Each boiler, which is provided with 
a Green’s economiser, is worked with mechanical 
draught. Induced draught fans 55in. in diameter 
discharge directly into a steel chimney having a 
diameter of 7ft. 6in. One of these chimneys is pro- 
vided for each pair of boilers, and arrangements are 


| made for putting one of the boilers out of commission 


when necessary. The boiler feed pumps, which are 
driven by steam turbines, each have a capacity of 
15,000 gallons per hour. The make-up feed for the 


| boilers is drawn from the river Clyde, and treated 


before use in a softening plant. 

In the small turbine room the plant consists of two 
5000-kilowatt Westinghouse Rateau turbines, which 
are coupled to three-phase 25-period alternators, 
running at 1500 revolutions per minute and generating 
current at a pressure of 11,000 volts, whilst in the 
main turbine room there is a 15,000-kilowatt Metro- 
politan-Vickers set. 

Tea having been served at the Clydesmill station, 
the party then returned to Glasgow, where a recep- 
tion was held by the Corporation at 8 p.m. On 
Wednesday morning, May 3lst, special cars conveyed 
the party to the University to hear a paper read in the 
room in which Lord Kelvin delivered his lectures. The 
paper, which was read by Professor Magnus Maclean, 
was on ‘‘ The Hydro-electric Resources of the Scottish 
Highlands,’ and it threw a good deal of light upon 
existing and projected schemes. 

In welcoming the members on behalf of the Univer- 
sity, Principal Sir Donald MacAlister remarked that 
he was happy to say that he could receive them in the 
room in which Lord Kelvin laid the foundations of 
electrical engineering. Whilst some minor alterations 


might have been made to the room since he left it, his 


As stated in our last issue, at the conclusion of the 
address a visit was paid to the Dalmarnock station, 
where the members of the Institution and ladies were 
shown the different sections of the plant. At 
12.30 p.m., special cars conveyed the party to the 
Municipal Buildings, where an excellent lunch was 
given by the Glasgow Corporation. After speeches, 
to which we have previously alluded, had been made 
by Lord Provost Paxton, the President, Mr. J. 8. 


spirit remained in the place where he did his great 
work, and would welcome the enormous development 
of the science which he founded so well. Perhaps he 
(the speaker) might add a personal note. Although 
his subsequent efforts had been in other directions, 
he also had something to do with the beginnings of 
electrical engineering, for he was assistant to Professor 
James Clark Maxwell, and had helped to correct the 
proofs of “ Electricity and Magnetism,’ and over- 





industries in large centres, and almost everything else 
was sacrificed to this national activity. The lives of 
men were moulded to feed the fires and keep going in 
pitiless monotony the rattle of machinery which was 
fast becoming an industrial Moloch. The age of 
coal and iron might have to be regarded as a necessary 
stage in the onward march or evolution of civilisa- 
tion, but we had only to visualise the effects as we 
knew them to realise how far a large proportion of 
the working classes had been side-tracked by this 
industrialism. So far we had been blind with regard 
to our real assets. We had wasted most extravagantly 
many of our resources. But in the mist of the war 
we were forced by stern necessity to take stock of our 
resources, and our eyes were opened to new possi- 
bilities. 

Of the various national resources to which the atten- 
tion of the Government and the people were now 
directed water power was dominant. Personally he 
was concerned with it not only as an industrial pro- 
position, but also as a means of elevating the national 
life, of restoring its man-power, of relieving the con- 
gestion in the large centres, of re-settling the people 
on the land, and of furnishing them with better houses, 
better food and clothing, and a more natural life in 
the country. The proper use of water power in the 
Scottish Highlands would go far to solve some of our 
pressing problems and promote comfort and content- 
ment among large sections of the population. A little 
industry introduced here and there throughout the 
Highlands to supplement local activity and at the 
same time to utilise more fully the local resources 
was what was needed. 

Water power for this industry was available, and 
it was so distributed by Nature that the congestion 
such as that which existed in the large centres could 
be avoided. In the past the Highlands had been 
severely handicapped in the matter of industrial 
activity through not having an adequate coal supply, 
and now that the coal shortage and the dearness 
of fuel for power were acutely felt, it was all the more 
important to turn to the bountiful provision of Nature. 
The extent of the Highlands was 40 per cent. of that of 
Scotland, and only 7 per cent. of the population was 
within that area. 


Dr. Maclean then proceeded to describe several 
water-power schemes which are already in existence, 
and also some of the proposed schemes. These 
included the hydro-electric works at Foyers, which 
commenced operations in 1896 for the production of 
aluminium, and the Kinlochleven works of the British 
Aluminium Company, which were started in 1909. 
The Lochaber and Grampian power schemes were 
also dealt with. The catchment area of the Lochaber 
scheme, promoted by the British Aluminium Com- 
pany, for which an Act of Parliament was obtained 
last year,is 303 square miles, and taking the average 
rainfall as 73in., this gave 1056 million gallons per 
year per square mile, or for the whole area 876 million 
gallons per day. No less than 100,000 horse-power 
would, it was anticipated, be obtained in all but the 
drier years, and as 1 horse-power-year was equivalent 
to 6535 electrical units and to 10 tons of coal, the 
Lochaber water power would be equivalent to 
from three-quarters of a million to one million tons 
of coal per year. 

In his evidence before the Select Committee, Mr. 
Morrison, the general manager of the British Alumi- 
nium Company, stated that it was the policy of the 
company to employ local labour as far as possible, and 
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they would be able to employ nearly 3000 additional 
hands. The constructional work associated with the 
new scheme would occupy about five years, and during 
that time several thousand men would be employed. 
In the Grampian water-power scheme the catchment 
area was 417 square miles, and the proposed four 
power houses would produce continuously 56,000 
horse-power. The Tummel station would give 17,400 
horse-power, the Garry River station 7500, the Bruar 
Water station 4200, and the Loch Ericht station 
26,900 horse-power. The first part of the scheme, 
beginning with the Tummel station, would cost 
£2,603,000, and the whole scheme 4} million pounds. 
There were many Highland streams running to waste 
through sparsely inhabited glens and straths which 
could be utilised for industrial and other useful pur- 
poses at comparatively small expense. It might be 
taken that every square mile of catchment area would 
give, even in summer, an average flow of 180 cubic 
feet per minute, or one electrical horse-power at 75 per 
cent. efficiency for every 3.9ft. of fall. In the lochs 
and rivers of the Highlands there existed considerably 
over half a million potential horse-power, which 
should be at once utilised for the establishment of 
suitable industries in the places where the power was 
available. 

A vote of thanks having been proposed by Mr. C. H. 
Wordingham, and seconded by Mr. Roger Smith, and 
carried with acclamation, Professor Andrew Gray 
was called upon to speak. Referring to Dr. Maclean's 
paper, he said that when water-power stations were 
established in the Highlands and workmen were 
brought there he hoped, in conjunction with the 
lecturer, that the housing arrangements made for the 
people would not only be good, sufficient and com- 
fortable, but would also have some pretension to 
elegance. The dwelling-houses in which many pitmen 
were accommodated were in many instances a dis- 
grace to the Lowlands of Scotland, and he hoped that 
better accommodation would be provided in the 
Highlands. 

In the afternoon the members of the Institution 
and ladies visited the works of Babcock and Wilcox, 
Limited, at Renfrew. The party boarded the steamer 
Queen Alexandra at Broomielaw, and proceeded to 
Renfrew, where a special train conveyed the members 
to the works, where they were conducted through the 
shops by members of the company’s staff. But with 
the time at their disposal it was impossible to see 
the whole of the factory, for apart from the very large 
amount of boiler work that is done in this locality, 
the firm is, of course, engaged in the manufacture of 
many other things which are associated with power 
houses, such as mechanical stokers, superheaters, 
water softeners, coal and ash-handling plant, steam 
and water piping and valves, structural steel work and 
electric cranes. The main machine shop contains a 
remarkable collection of gear-cutting machines and a 
great variety of planing and drilling machines, all of 
which are electrically driven. 

The drum shop is equipped with hydraulic riveting 
machines, multiple drilling machines, and powerful 
electric overhead cranes, which move the large drums 
from place to place with remarkable ease. Hand 
riveting is done to some extent, but only in cases 
in which the use of machinery is impracticable. There 
is also another drum shop which is devoted to the 
manufacture of marine boiler drums. This depart- 
ment is divided into four spacious bays, and also con- 
tains riveting and drilling machines as well as bending 
machines, which are capable of bending the plates 
for the largest boilers of this type. The crane shop is 
another section of the works which created consider- 
able interest, for many powerful electric cranes were 
in the course of construction. Similarly in the boiler 
shops some very large boilers were being built. 

The structural shop is devoted to the manufacture 
of coal bunkers for boilers, crane structures and coal 
and ash conveyor structures, whilst the pipe shop is 
the centre for the construction of steam and water 
piping with electrically welded branches and riveted 
flanges and large expansion bends, all of which are 
thoroughly tested under hydraulic pressure. In the 
stoker and conveyor shops wagon tipplers, coal 
breakers and worm reduction gears are made ; whilst 
in the No. 2 machine shops the cross type of marine 
boiler for power stations is built. Needless to say, 
the foregoing notes do not by any means give a true 
indication of the extent of the Babcock and Wilcox 
works. To describe fully the various shops and other 
departments would involve a long visit and much 
investigation, but sufficient has been said to throw 
some light upon the general character of the sections 
of the factory which we had the pleasure of inspecting, 
and to indicate in a general way the nature of the 
work that is at present being undertaken. Incidentally 
it may be mentioned that the Glasgow Corporation 
has found, in common with many other Corporations 
and electricity supply companies, that Babcock 
boilers and superheaters render excellent service. 

Rejoining the steamer after the works had been 
explored, the party enjoyed an evening trip down the 
Firth of Clyde, when the beauties of the Clyde estuary, 
including those of the Kyles of Bute, were seen under 
ideal conditions. During the course of the return 


journey dinner was served, and before Gourock was 
reached the President, Mr. J. 8. Highfield, proposed a 
vote of thanks for the enjoyable trip which Messrs. 
Babcock and Wilcox had provided, and in replying, 
Sir James Kemnal, managing director of the company, 





expressed a desire to see the members of the Institu- 
tion more often in order that the invitation which 
had been so heartily appreciated might be repeated. 

It is worthy of mention that the Queen Alexandra, 
the turbine steamer on which the trip was made, 
rendered remarkable service during the war. During 
her term of service, which commenced in February, 
1915, she made no fewer than 668 voyages and trans- 
ported 353,038 troops over a distance of 75,533 miles. 
She is said to have carried a greater number of troops 
than most of the cross-Channel steamers, and her 
average speed during four and a-half years’ service 
was 18} knots. She had many close encounters with 
enemy submarines, the first being on August 10th, 
1916, when, having no gun, she had to manceuvre 
to avoid being torpedoed. Her second encounter 
oceurred on June 15th, 1917, when a submarine was 
sighted 20 yards astern. On that occasion the sub- 
marine was fired at, and it is believed to have been 
destroyed. Her third encounter, which was the most 
remarkable of all, occurred in the early morning of 
May 9th, 1918, when about 9 miles off Cherbourg she 
outmanceuvred and subsequently rammed a sub- 
marine, and although damaged by the impact, she 
safely landed her complement of 900 troops, an 
achievement which gained Captain Keith the O.B.E. 
and D.S.C., and a reward for the crew. 

The excursion to the Highlands was an event which 
few, if any, of the party will readily forget. At 
9.45 a.m., the members boarded a special train at the 
Queen-street high level station at Glasgow and arrived 
at Fort William in time for tea. At 1 p.m., the train 
stopped at Tulloch, where an excellent picnic lunch 
was provided, and the party was afforded an oppor- 
tunity of inspecting the source of supply of the new 
Lochaber water-power scheme. The journey in the 
train between Glasgow and Tulloch proved delightful, 
for the weather was ideal, and the exceptionally clear 
reflection of the snow-capped hills in Loch Treig 
brought many cameras into action. For the most part 
the members spent the evening at Fort William in a 
quiet way, although several private motor excursions 
were organised, and one or two members, who must 
have been a good deal more energetic than the rest, 
are said to have climbed Ben Nevis. 

On Friday morning, June 2nd, the party left Fort 
William at 9.30 a.m. on a special steamer bound for 
Kinlochleven, where the British Aluminium Com- 
pany’s works are situated. On arrival, some of the 
members and ladies made an ascent to the dam which 
feeds the pipe conduit connected to the power house, 
whilst others inspected the aluminium factory. 
Kinlochleven is a little town with about 1500 inhabi- 
tants, who for the most part are dependent upon the 
aluminium company for an existence. Sentimentalists 
have in the past grieved over the invasion of industry 
in the Scottish Highlands, but practical common 
sense and necessity for progress had to be considered, 
and whilst in the first instance the establishment of 
the aluminium works did not receive great favour, the 
value of the scheme to the local community and out- 
side world is now fully recognised. With its impres- 
sive column of parallel pipes on the slopes of the hill- 
side the power house is the dominating feature of the 
landscape. Inside the station there are eleven large 
and two small turbine sets, each consisting of a Pelton 
wheel turbine and two direct-current generators 
mounted on a common shaft. The large main tur- 
bines, which have a guaranteed efficiency of 80 per 
cent., are each capable of developing 2900 brake 
horse-power at a speed of 300 to 400 revolutions per 
minute and under a head of 900ft. Each of these sets 
has two water jets and on the majority of the machines 
the governors, which are of the hydraulic type, 
operate gun-metal spear-head valves. Two of the sets, 
however, have oil-controlled governing gear, which, 
whilst more sensitive than the hydraulic governors, is 
also more complicated. 

For electric furnace work which does not involve 
very close voltage regulation, the more robust water 
governors are considered to be preferable. The 
generators belonging to each set are connected in 
parallel, the two machines giving a maximum output 
of 2200 kilowatts at 275 volts. Both the small tur- 
bines which drive generators for electric locomotives 
and cranes on the wharves are compound wound. 
For a hydro-electric scheme the extraction of alumi- 
nium provides an admirable load, and at Kinloch- 
leven the generators develop approximately 20,000 
kilowatts day and night. 

Hitherto the company has not, we believe, per- 
mitted parties of engineers to inspect the aluminium- 
producing part of its works, but on this occasion the 
visitors were shown practically everything worth 
seeing. The method of making the carbon anodes 
which conduct the current into the aluminium-reduc- 
tion furnaces was fully explained, also the method by 
which the aluminium is produced. The reduction fur- 
naces used for this purpose are composed of iron and 
are lined with carbon, and a number of them are con- 
nected in series across the supply mains. Finely 
powdered alumina prepared from the mineral bauxite 
is put into the furnaces and a heavy current is 
sent through the mass of alumina, which is kept in a 
fluid state, the metallic aluminium which falls to the 
bottom of the pots being drawn off at. intervals. About 
half the power supplied goes, we believe, to keep the 
mass fluid, whilst the remainder produces the decom- 
position. 

Having inspected the works, the members were 


entertained at a luncheon, and after speeches had bee 
delivered by the President, Mr. J. 8. Highfield, Dr. 


Ferranti, Mr. Murray Morrison, of the British 
Aluminium Company, and Mr. T. E. Goslin 
the journey was made on the steamer i, 


Oban, where the night was spent. Many of the 
members, we believe, returned on Saturday morning 
but others stayed over the week-end, From start to 
finish the excursion was an extremely enjoyable 
affair, which is not likely to be forgotten by those 
who took part in it. Apart from a little rain which 
fell during the journey to Kinlochleven and a rather 
chilly evening at Oban, the weather left nothing to be 
desired. Every one, we feel sure, will review With 
pleasure the happy time they spent, and possibly 
not a few are already looking forward to the next 
summer outing. 


Indian Engineering Notes. 


(From our own Correspondent. ) 


Pumps for Irrigation. 


CONSIDERABLE attention has been directed to the 
study of the problem of providing suitable pumping plant 
driven by oil, gas or steam engines for irrigation purposes 
in India, and large numbers of installations are to be 
found working in a satisfactory manner. Most of these 
pumping sets are of fairly large size, ranging from 6000 
gallons an hour upwards. The design, however, of suitable 
power pumping plant for small quantities which will com- 
pete successfully with animal power presents considerable 
difficulties, which can only be got over by a careful study 
of the conditions. Owing to the small capital available, 
first cost must be extremely low, while simplicity and 
reliability of both pump and engine are essentials owing 


to the lack of knowledge of machinery on the part of 
cultivators. With a view to stimulating interest in this 
question, the Director of Industries, Bombay, invited a 


number of representatives of engineering firms manu- 
facturing engines and pumps to hear a lecture by Sir 
Alfred Chatterton on the subject. In the course of his 
review Of the progress of irrigation in India, Sir Alfred laid 
stress on the field still open for development, and advocated 
standardisation of all plant so as to give as little trouble 
to the comparatively uneducated ryots. A general dis 
cussion followed the lecture, and the following points were 
brought out :—(1) The standard paraffin oil engine has 
done very well, but paraffin oil has become so expensive 
that people are inclined to look for some cheaper fuel. 
Liquid fuel, although much advanced in price, does good 
work in larger oil engines, but it is doubtful if it is yet 
satisfactory in engines of 2, 3, or 4 brake horse-power. 
Suction gas engines working with charcoal may be the 
solution for smal! plants. (2) Blow lamps for starting 
give a lot of trouble under rough use, and something 
stronger than the usual pattern is needed. Small Jubri- 
cating pipes and glass lubricators soon give out. (3) Moving 
parts ought to be encased where possible so that they are 
protected from dust. If a magneto is employed for irriga- 
tion work it should be in a waterproof case. (4) Ordinary 
types of reciprocating pumps are not successful, as there 
are too many smal) parts. Glands, cup leathers and leather- 
faced valves are rarely treated properly by unskilled 
ryots. (5) Manufacturers who are interested in this 
problem might consider the question of making small 
alterations in their standard plant to suit irrigation con- 
ditions in India. Strength, simplicity and cheapness are 
essential. 


Water Supply. 


The acute shortage of water in many of the kxrge 
industrial towns in India has often been the cause of insani- 
tation, with its apparent dire consequences. Recently, 
however, the question of efficient water supply has been 
receiving a good deal of attention, and the Oalcutta Cor- 
poration has recently approved of the tender of the 
Cleveland Bridge and Engineering Company, Limited, 
amounting to £301,637, for the manufacture and laying of 
steel mains for that city. Calcutta, however, is not the 
only town ensuring its water supply, for proposals have 
also been sanctioned in the case of Simla, Lahore, Coim 
batore, and Cochin. 


Telephones. 

Both Caleutta and Jullundar have now got new 
telephone exchanges, or rather, one should say that 
Calcutta is to have a greatly increased exchange, although 
the additions are to be made to the present building. The 
Calcutta Corporation has waived its option to purchase 
the Telephone Company till 1943, and in return an agree 
ment has been entered into whereby the Telephone Com 
pany undertakes to increase the efliciency of the service 
in Calcutta. The opening of the Jullundar exchange makes 
communication between all the stations coming under 
the Punjab telephone system possible. Other schemes 
include direct communication lines between Delhi and 
Simla and Lahore, and a line might also be carried to 
Karachi if the requirements justify its construction. 


In Brief. 


The sixth installation of the Cauvery power 
scheme was recently put into operation by the Dewan at 
Sivasamudram. The sinking of experimental tube wells 
in Calcutta has been very successful. One sunk at the new 
factory of the Bengal Chemical and Pharmeceutical Society 
tapped a water-bearing stratum at 200ft., the water 
rising inside the tube to within 18in. of the surface, after 
which it is raised by a steam or hand pump. The pottery 
industry in the Central Provinces is attracting considerable 
interest, and recently a leading provincial magnate decided 
to open another new factory. ‘J 
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Silencing Engine Exhaust by 
Interference. 
By WILLIAM HOOTON. 


Tue principle of interference as applied to silencing the 
exhaust of internal combustion engines has received but 
little attention. The sounds hitherto experimented with 
are of comparatively low intensity, and the overtones, or 
harmonies, are also feeble. On the other hand, when 
dealing with the exhaust of an engine, both the funda- 
mental and the harmonics produced are much more 
powerful. All the possible harmonics which a given funda- 
mental is capable of producing can be accurately deter- 
mined. It is unlikely, however, that all of them will be 
present. In musical instruments, the harmonics which are 
present are usually few and produce no unpleasant effect, 
but improve the tone of the fundamental or modify it in 
such a way as to give a characteristic quality to the tone. 
The exhaust of an engine distresses the ear because of the 
greater number of harmonics which are present, their 
relation to one another, and their intensity. If the har- 
monics are eliminated, or even largely reduced in number, 
the resulting sound ceases to be distressing. There is no 
reason why the engine exhaust should not be amenable 
to the law of interference in the same way as other sounds 
originated by regular vibrations, and experiments have 
been made which show that it is. The engine was of 
70-H.P., running at 1700—1800 r.p.m. 

The apparatus used was a pipe of annular form into 
which the exhaust was allowed to enter, after passing 
through a two-way piece attached to the extremity of the 
exhaust pipe, the divided exhaust then passing round the 
pipe, in opposite directions, to an outlet so placed that the 
distance round one arm was longer than the other by 
one-half wave length of the sound waves to be dealt with, 
their phases being thus in direct opposition upon meeting 
at the outlet. 

Takmg the fundamental as (1), the series (1), (2), (3), 
(4), (5) . . « 1, represents the harmonics and tacir 
ratio of frequency to the fundamental The fundamental 
(1) has a frequency equal to that of the engine exhaust. 

The apparatus having been adjusted so that the differ- 
ence in length of the two arms to the outlet is one-half 
the wave length of the fundamental (1), all tones repre- 
sented by uneven numbers, (1), (3), (5), (7) n, 
should disappear, leaving only harmonics with frequencies 
in the ratios (2), (4), (6), (8) . »« ™ In the test 
which was made, the fundamental (1) disappeared alto- 
gether, and its octave (2) was distinctly heard. 

A second similar apparatus, with another two-way piece, 
was then connected to the outlet of the first, the difference 
in length between the two arms to the outlet being one-half 
that of the first. This eliminates the harmonies (2), (6), 
(10), (14) n. The octave (2) then disappeared, 
and the remaining sound was inaudible at a distance of 
30 yards or so, 

By employing further elements, each with a difference 
in length between the two arms to the outlet one-half 
that of the preceding one, further series of harmonics are 
eliminated. This process can be continued until all 
possible harmonics audible to the human ear have dis- 
appeared. For practical , however, it is unneces- 
sary to go so far, as the intensity of the harmonics dimi- 
nishes greatly as they rise in the series. A large volume 
of sound disappears with the employment of one apparatus 
only and the elimination of (1), (3), (5), (7) a 
of the series. 

The following table shows the order of disappearance 
with each successive apparatus. 
ist .. 1 3 6 7 9 12 13 18 
2nd .. 2 6 i4 
ard .. 4 . 
4th .. 8 24 


The apparatus employed was adjustable for varying 
wave lengths, and a change of engine speed necéssarily 
involves readjustment to correspond with the altered 
wave length resulting therefrom. 

But the same principle can be applied to a “ V "’ engine 

80 a3 to be automatic in action. As the cylinders fire at 
even intervals of time—first a cylinder on one side of the 
engine, then one on the other side—it follows that the 
phases of the exhaust on opposite sides of the engine are 
always in opposition, the firing of any given cylinder being 
exactly intermediate between the firing of two cylinders 
on the opposite side of the engine. By attaching two 
exhaust pipes to the manifolds on either side of the engine 
and bringing them into a common outlet, interference is 
established at all engine speeds. Whatever the speed, 
and therefore whatever the wave length, the phases of the 
exhaust on opposite sides of the engine are always in direct 
opposition. It is desirable, however, that the two pipes 
should continue separately for a distance equal to one-half 
of the shortest wave length normally to be dealt with— 
associated with the highest engine a AY ge that the 
common outlet which they then enter should be sufficiently 
long for interference of the longest wave length to take 
place before the gases are allowed to escape. Interference 
then takes place within the chamber—of whatever form— 
constituting the common outlet. 
_ Inengines other than “ V ” engines, with all the cylinders 
in line, the same result can be obtained by connecting half 
the number of cylinders to one pipe and half to the other, 
in such a way that they exhaust alternately first into one 
pipe and then into the other. 

It should be understood that the waves dealt with are 
the sound waves, which travel through the exhaust gases 
and have a very much higher velocity than the latter. 
There are two distinct movements within the exhaust pipe, 
one that of the exhaust gases at a comparatively low 
velocity, and the other that of the sound waves travelling 
through them at a higher velocity. 


17 
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PowERFUL searchlights have been installed by the East 
Indian Railway authorities on the engines of express 
trains in the Punjab. This is a precaution following the 
wrecking of the Punjab mail near Modhupur owing to 
the malicious removal of the metals, when six persons 
were killed and twenty-six injured. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correapondent.) 
The Engineering Dispute. 


MIDLAND industrial circles now await the result 
of the ballot of the members of the A.E.U., from which 
they can foresee no other result than an acceptance of the 
employers’ proposals. It is maintained that there is only 
one wise course for the workers to take end that is to vote 
for a return to work at the earliest possible moment. 
They have been given a lead by the 47 allied unions, and 
if not the pronounced guidance of their Executive, at 
least the clear advice of their president, Mr. Brownlie. 
It is inconceivable that they will choose, in view of recent 
developments and the financial position of their organisa- 
tion, to prolong the struggle, which could only be in the 
nature of going from bad to worse. In these circumstances 
Midland iron and steel masters are looking forward to 
the revival of business which it is contended has been 
held up by this unfortunate dispute, and which should 
soon now come on to the market. 


Ironworkers and Wages Reduction. 


A reduction of 12$ per cent. in ironworkers’ 
wages is officially announced by the Midland Iron and 
Steel Wages Board following the ascertainment of selling 
prices during the months of March and April. This 
reduction will operate until August 5th. Two months 
ago a drop of 27} per cent. took effect, and the aggregate 
decline since the beginning of the year is 60 per cent. 
The puddling rate is now 50 per cent. over the standard 
basis. The matter is of especial interest, in view of the 
complaint that Northern ironmasters have paid 12} per 
cent. less in wages than the figure payable in this district. 
The new reduction removes some of this disparity, for 
the wage cut in the North of England only amounts to 
5 per cent. It has been frequently pointed out that the 
ironworkers have sustained wage reductions quite out of 
proportion to those of workmen in other trades, and this 
downward movement still continues at a fairly rapid rate. 
The employers make a grievance of the fact that other 
costs of production, and in particular railway rates, are 
nothing like proportionate, and that their workpeople are, 
therefore, suffering somewhat unfairly by comparison. 
In fact, the manufacturers contend thot if their charges 
were reduced to anything like the same proportion as 
wages they would be in a very fair competitive position. 


Staffordshire Bar Prices. 


One effect of the reduction of wages of iron- 
workers in the Midlands has been to increase the already 
insistent pressure for concessions on prices of bar iron and 
other materia! included in the Wages ascertainment. 
A good deal of business in higher grade bars is held up in 
consequence of the engineering trouble, and there seems 
no disposition to alter the present basis of £13 10s. Prices 
of merchant iron are falling rather rapidly in this district. 
At least one firm in Staffordshire is taking £10 10s. for 
ordinary merchant bars at the works, as against £11 and 
over quoted by other firms. Quite recently as high as 
£11 15s. has been quoted, though this figure was rather a 
special price. An unusual circumstance is that local 
prices are now well below those quoted by Lancashire 
makers. In the case of nut and bolt quality iron too, 
bearing influences are continually at work. Since the last 
quarterly meeting this material has declined by roughly 
10s. per ton. To-day it is nominally £10, but an attractive 
line would be subject to special negotiations which would 
—— result in a concession of half-a-crown a ton. A 
air amount of business in this material is passing. Fencing 
iron is £10 2s. 6d. For iron strip the basis is now established 
at £11 5s. Galvanised corrugated sheets have moved 
back to £16 for 24 gauge. Makers and merchants report 
not more than a moderate inquiry, but the business is 
just sufficient to keep the operating mills fairly supplied 
with orders. The steel bars used in the trade can be 
bought for £7 10s. 


Poor Pig Iron Market. 


Very little interest is taken in pig iron, although 
stocks in consumers’ hands are small. The probability 
of the lock-out terminating is welcomed. It would be of 
immediate importance to the iron trade. Since the last 
stage of the lock-out the foundries have been very aed 
customers for foundry iron. The blast-furnaces have nD 
obliged to put a little material into stock and prices have 
weakened slightly? he Midlands, however, have benefited 
a little from American purchases, which have included 
one or two lots of Northampton iron. The chief hope of 
smelters to-day is that consumers will come on the market 
with a rush after the engineers return to work. An outlet 
is found for most of the output of foundry iron, which, 
however, is probably not more than a third, or at most a 
quarter, of the capacity of the districts from which it comes. 
Staffordshire is out of the reckoning, as no iron made here 
is offered on the market. There is also a slight, but 

reeptible, improvement in the demand for forge iron. 

ost furnaces are still out of commission, and there seems 
no immediate prospect of their starting again. 


Steel Values Maintained. 


Following a recent consultation, English steel 
makers have decided to maintain recent quotations, 
mainly on the ground that steel making is still unprofitable. 
They are, however, subject to keener competition from 
re-rollers, who, as the result of small reductions in the cost 
of billets are able to undercut the big steel works on such 
products as bars, gas tube strip, &c. There has been a 
good deal of talk this week about the rather keener 
competition which has developed from the Continent. 
Several firms have sent in quotations, reduced, ostensibly, 
on account of the fall in railway rates. Under several 
heads they are not competitive with home prices, but it is 








possible to buy joists and one or two other products 





somewhat favourably. The most important item offered 
is that of joists, obtainable here at £9, or about £1 10s. 
below English prices. But this quotation is subject 
market fluctuations, to prompt payment, and without 
any undertaking as to quality or time of delivery. Billets 
at £7 7s. 6d. are not competitive with English material at 
£7 10s, There is a belief that lower prices will be coming 
from the Continent shortly and that foreign competition 
will be an element to be reckoned with. There has been a 
rise in the price of steel scrap, which is no longer plentiful, 
and commands 5s. per ton over recent quotations. The 
present figure is from £3 10s. to £3 12s. 6d., delivered in 
South Wales. So much steel scrap is now used in open 
hearth furnace work that this scarcity has become an 
important matter. 


Canal Development. 


It would afford satisfaction if the scheme for the 
improvement of the canal system between Worcester and 
Birmingham, discussed at a recent conference in Birming- 
ham, could be carried out, Midland trade would be 
immensely benefited by freer communication with the 
port of Bristol—by keeping open the western gate for 
supplies and products. At the present time sea-going 
cargo vessels of several thousand tons can reach Sharpness, 
where they have to be unloaded into 200-ton barges 
which can penetrate by the Severn to Worcester. At 
Worcester goods have to be again unloaded into 30-ton 
boats to come on by the canals. It was proposed that the 
canals between Worcester and Birmingham should be 
widened and improved 80 as to permit the 200-ton vessels 
to come straight through to Birmingham. The attain- 
ment, however, of that result, in the manner suggested, 
seems far from promising, for the diffieulties to be over- 
come are undoubtedly very formidable. 





Cannock Chase Crisis—Pit to be Closed. 


Follewing upon my announcement last week 
of the crisis which has arisen at West Cannock, and the 
proposal that the miners employed by the West Cannock 
Colliery Company should agree to a wage reduction of 45 
per cent., I have now to record that at a conference between 
the colliery management and the miners’ leaders, the 
latter refused to agree to the suggested cut, and as a result 
the company is closing down its No. 4 pit, and last week- 
end 800 miners employed therein received 14 days’ notice. 
This is the first step to tackling the serious financial 
position in which the colliery company finds itself. If this 
course does not achieve the desired end further drastic 
action, it is said, will have to be taken. The West Cannock 
collieries are exceptionally difficult to work and have paid 
no dividends for years together. Cannock Chase coal- 
owners are handicapped also by having to pay wages 
much in excess of those paid to the miners of North and 
South Staffordshire and elsewhere. In these circumstances 
the Cannock Chase coalowners state that they cannot 
fairly compete with colliery companies in the adjoining 
areas. 


Warwickshire Miners’ Pay. 


Stallmen’s wages in Warwickshire have dropped 
from 12s. 7d. per shift to lls. 6$d., getters 10s. Lid. to 
10s., loaders 9s. 7d. to 8s. 9d., and the top rate surface 
workers from 7s. 4d. to 6s. 8$d. 


Dearer Fuel. 


Slacks and small fuel are about 2s. per ton dearer 
as a result of the small output from the collieries, numerous 
pits being at a standstill. The slump has now extended 
to the Cannock Chase coal trade, where the house coal 
business has gone to pieces. The collieries have taken a 
full week’s holiday. The cutting down of coal production 
has had an important effect on the small coal trade, slacks 
of every description having become scarce, so that recent 
transactions have been on the basis of an advance of 2s. 
per ton. This fuel is largely used for mechanical stokers, 
gas producers, &c., and in spite of labour troubles still 
finds a very good sale. In fact, orders at the advanced 
rate have been refused within the past few days. 





LANCASHIRE. 
(From our own Correspondents. ) 


Mancuester, Thursday. 
General Outlook. 


Tae iron and steel and metal markets im the 
Manchester district are almost, if not entirely, suspended 
this week, and there is not very much being done in those 
parts of the county of Lancashire which do not observe 
the Whit-week holiday to the same extent as Manchester. 
There is a breathing space here, and most people are 
directing their attention to the chances of trade later on. 
The forty-seven unions having decided to accept the 
terms offered to them, there now remains only the 
question of the attitude of the A.E.U. Whatever is decided 
officially, it seems fairly clear that a good many engineers 
will be back at work next week in various districts, and 
that the dispute is nearing an end, whether by agreement 
or by the force of circumstances. It is, however, probable 
that a good deal of ill-feeling will be left, and to this extent 
the position—from the market point of view—remains 
unsatisfactory. The actual result of the voting of the 
A.E.U. members is not yet known, but the general antici- 
pation is that it will not be uncompromising. 


Metals. 


In spite of the comparative dulness in the con- 
suming markets here, the tone of copper continues to be 
strong, and a good deal of confidence in the future is 
expressed. People are beginning toJrealisejthat copper 
is a safe market, and when general business is resumed 
after the holidays one would not be surprised to see a 





considerable spurt in buying by the consumer. The 








American consumer seems to be fairly active now, and 
this is a point which has to be considered in connection 
with the probable course of prices in the United States. 
It is evident that some impression has now been made 
on the stocks of copper in America, but the supply of 
new copper there is now beginning to increase. The 
stocks of copper in Great Britain are also down by about 
1100 tons, according to the figures given for the end of 
May. There is, of course, still some danger that prices 
may be rushed up unduly, and before the rate of con- 
sumption has increased correspondingly; but if the 
steady and slow improvement in prices can be maintained, 
and any wild speculative advance avoided, the prospects 
for the future of the trade may be considered good. The 
prices for manufactured metal have been put up to a 
small extent, although one cannot help thinking that in 
some of the cases the saner policy would have kept these 
prices unchanged until the rise in raw and, refined copper 
had gone much further, and for the simple reason that it is 
not the cost of the metal which justifies the present price, 
but the excessive costs of manufacturing—that is to say, 
if they can be justified at all. Tin has been a steady and 
slightly improving market, but the actual buying by con- 
sumers has not been very large, and according to all 
expectations there are araple supplies coming along. The 
settlement of the engineering dispute may give a fillip to 
the market, more especially if the coal strike in America 
ends at the same time. Lead has maintained its firmness 
up to the beginning of June, but there is now some ten- 
dency to ease in the prompt prices, and hence a diminution 
in the excessive beckwardation. Spelter is a steady and 
improving market and the price is slowly creeping up. 
Very little metal is being offered from the Continent. 


Pig Iron. 


The buying of pig iron in Manchester is almost 
suspended this week. There were very few people at the 
Tuesday meeting on the Manchester Exchange, and these 
were in no mood for business in pig iron. It is expected 
that more business will be seen next week when the 
engineers are supposed to be back at work; but this may 
not come up to the general anticipation, because it is 
probable that not nearly so much work will be available 
as many people have supposed. There have been some 
announcements by the engineering firms made with a 
view of preparing the men, so that they should not he too 
much surprised if they cannot all be taken back ; and these 
are rather ominous as to the state of the industry. In 
the case of foundry iron a good deal has been bought lately 
in anticipation of a renewal of activity in the engineering 
works, and although it is likely that there is some buying 
of foundry iron yet to be done, this may not now be so 
great as to be noticeable. Sellers of foundry iron anticipate 
that they will be abie to maintain present prices, and 
some of them believe that it may be possible to arid a little; 
but the chances are that enough No. 3 iron will be avail- 
able at about 92s. 6d. per ton delivered in Manchester. 
Foundry scrap may perhaps be more inquired for, as there 
has not been the same preliminary buying in scrap as in 
pig iron ; but there is plenty of good cast scrap awaiting 
the consumer, and it is doubtful whether any rise in the 
current prices is possible. 


Finished Material. 


There is no movement. yet im this section of the 
market, but a better demand is confidently expected after 
next week. 


Barrow-tn-Furness, Thursday. 
Hematites. 


Conditions remain much the same in the bematite 
pig iron trade of North Lancashire and Cumberland. 
There is a total of thirteen furnaces. producing iron, and 
the output is in some cases rather more cient to 
meet immediate requirements. Steel makers at Barrow 
have steady wants, and take the bulk of the output of 
the two furnaces, but in West Cumberland steel makers 
have been idle of late. The general demand for iron is 
restricted, and there can be no marked improvement until 
conditions are more normal and there is an end to labour 
disputes. The long continuance of the engineers’ trouble 
has had a very serious effect upon trade and prospects. 
Orders are in hand for the Continent, but not to any big 
extent. 


Iron Ore, 


There is not much activity in the iron ore trade, 
for the business is for the most part a local one, and in 
consequence some of the more important mines, including 
the Hodbarrow pits, are standing idle. The importations 
of foreign ore have been less during the past two weeks. 


Steel. 


At Barrow orders are held for rails and hoops, 
and these departments have been kept going fairly well 
lately, and apart from a short holiday this week, will 
maintain the same rate of activity. The demand for sec- 
tional steel generally is quiet, and nothing is being done 
in shipbuilding material. 


Shipbuilding and Engineering. 

Vickers, Limited, have completed the steamer 
Antonia for the Cunard Line. She has a displacement of 
20,450 tons, and is for the Southampton and Cherbourg 
trade with Canada. She is fitted with double-reduction 
turbines, and will have a speed of 16 knots. She will carry 
1700 passengers besides general cargo. 





SHEFFIELD. 


(From our own Correspondent.) 
Hope Revives. 


Tr really looks as if the confident hopes widely 
entertained in this district that Whitsun would see the 
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turn of the tide in industrial affairs will be realised, and 
there is consequently much more optimism prevalent 
than at any time during the dispute. “Most of the local 
works closed till Wednesday, and in many cases the 
holiday extends over the full week. At the time of writing 
there is a general expectation that a considerable pro- 
portion of the men will return to work—in sufficient 
numbers, at any rate, to enable the re-start to be a reality. 
The rank and file of the men are heartily sick of the stop- 
page and the enforced idleness; those whose financial 
resources permitted it have taken advantage of the 
opportunity and the fine weather to take their holiday, 
and they are now ready to make a serious attack on the 
orders which have been accumulating. During the last 
few weeks orders have been placed much more freely than 
for a long time previously, and there is every indication 
of considerable activity when once the works get into 
swing again. Overseas inquiries for steel are now very 
numerous and a fair proportion of them have materialised 
into business, most of the orders having been diverted 
from Germany through the inability of that country to 
give early delivery. 


Prices and Costs. 


German prices for steel have also advanced to 
such a level that they no longer offer any appreciable 
advantage as compared with the British material, while, 
on the other hand, the deflation of British iron and steel 
prices has probably reached its limit, and makers are 
adopting a firmer attitude, especially with regard to the 
better qualities of material. Some of the constituents 
have inceed already shown a tendency to harden slightly, 
doubtless in anticipation of the inereased demand. This 
is notably the case with tungsten ; the price of the powder 
has been steadily dropping since the Armistice, and for 
some time past has been selling at Is. 6d. per lb., compared 
with the record figure of 6s. 8d. a few years ago. Last 
week, however, the price went up 2d., but at the new 
figure it is still considerably below the pre-war price. 
Prices are likely to go still higher for the market has been 
so dead that the trade has been monopolised by one firm, 
and stocks are not likely to last much longer. Nor does 
there appear to be any immediate prospect of production 
costs being eased by any reduction in the price of fuel, 
despite the fact that last week’s wages ascertainment 
for this area brought the miners’ wages to a still lower 
level. The week-end Coal Exchange found the market 
very firm, although practically no business was done in 
industrial fuels, except for export, for which there is stilla 
good demand. Generally speaking, however, there is an 
excessive accumulation of stocks at the collieries, and a 
number of them have accordingly closed down for a couple 
of weeks—probably the longest Whitsun holiday on 
record in the industry—-in the hope of remedying this 
unprofitable condition of over-production, which more 
particularly applies to the soft coal section. 


The Scramble for Orders. 


Unfortunately the distribution of orders to which 
reference has been made is not yet sufficiently large to 
satisfy all applicants, and some of the firms, it is feared, 
are coming within measurable distance of the limit of their 
financial resources, with the inevitable conseyuence that 
there is something like a scramble for the comparatively 
few orders going, and a price-cutting policy is being 
pursued in some quarters. Business has been booked in 
some cases at absolutely impossible prices, simply for the 
purpose of keeping works going and holding the staff 
together, and from what I hear it seems that the Engineer- 
ing Employers’ Federation is faced with a somewhat 
difficult situation. The instances are, however, more or 
less isolated, and other firms are finding it possible to run 
their works at something like full time with quite profitable 
business. One of the anomalies of this disturbed season is a 
belated demand for agricultural tools, on which certain 
firms are now quite busy, although early in the season 
there was scarcely anything done in this department. 
Farmers, it is supposed, put off placing their orders till 
the last moment in the hope that prices would come still 
lower, and dealers also had a certain amount of stock in 
hand. The latter is now exhausted and the farmers find 
they cannot put off their purchases any longer. If, how- 
ever, the threatened drought seems at all likely to be 
realised, there will probably come a further postponement 
of this fluctuating business. At the moment, however, 
makers of harvesting and other farming utensils are fairly 
well employed, though here again the trade is patchy and 
prices show the widest possible variations. 


The announcement of numerous electrification 
schemes is distinctly cheering news for Sheffield engineering 
and steel making firms, several of which have close interests 
with the big electrical construction and plant manufactur- 
ing concerns. The latest announcement refers to the 
South-Eastern and Chatham railway scheme, involving 
an expenditure estimated at six and a-half millions. 
Recent reports and dividend announcements of the 
companies specialising in this work show that almost 
alone among engineering undertakings they, with a few 
exceptions, made quite satisfactory profits last year, and 
the prospects for the future are still more rosy. It was 
doubtless these possibilities that led to the recent formation 
of the Power and Traction Finance Company, in which, 
among other great engineering co ns, C ll Laird 
and Co. and John Brown and Co. are prominently 
associated. Firths and Vickers have also close associations 
with big electrical engineering companies, so that it will be 
seen Sheffield’s interest in this department is a substantial 
one, quite apart from the fact that any considerable 
activity in any class of engineering creates a call for high- 
class steel which almost inevitably Sheffield must satisfy. 
It is not surprising, therefore, to find that Sheffield firms 
are preparing to meet a considerable demand in this 
direction. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Prospects. 


THE advent of the second half of the year finds 
industry in the North of England in a parlous condition, 
but with hopes renewed of a complete settlement of the 
engineers’ dispute there is a growing feeling that there 
will speedily develop a marked revival in trade. The 
decision of the members of the forty-seven unions to 
return to work is welcome news, and will no doubt have 
big influence on the ballot to be taken among the members 
of the A.E.U. The prolongation of the dispute bas exer. 
cised a paralysing influence on trade, particularly in iron 
and. steel, and the North-East Coast has suffered a very 
serious set-back. In the first three months of the year 
there were clear signs of an expansion in the demand both 
at home and abroad, and idle plant was gradually put 
into operation. Then came the engineers’ trouble with all 
its disastrous consequences. Three blast-furnaces have 
been put out of blast as a direct result of the dispute, while 
the re-starting of others has been indefinitely postpone! 
There are now only twenty-six blast-furnaces in operation 
on the North-East Coast, and the present demand for iron 
is so small that the output is ample for all current needs. 
The rwajority of the steel works, too, are idle, and those 
that ‘are operating can only do so intermittently. There 
is, however, a confident feeling among industrial leaders 
that with a return to work by the engineers there will 
come a big revival of interest on the part of buyers, an: 
thus the second half of the year opens with high hopes of 
better times for industry as a whole. 


Iron and Steel Exports. 


The return for May reveals a continuance of the 
decline in the e rts of pig iron, manufactured iron and 
steel from the Cleveland district. In March high water 
was reached since 1914 with a total export of 101,747 tons ; 
in April the total was 86,902 tons ; and in May it fell to 
79,389 tons. There was a marked falling off in the sales of 
pig iron to Germany, the shipments having declined from 
11,532 tons in April to only 2811 tons in May, and about 
1000 tons less were shipped to Scotland and Belgium. But 
no less than 89C0 tons of ferro-manganese, spiegel anc! 
special foundry iron were shipped during the month to 
United States ports, and the aggregate pig iron shipments 
thus only declined to the extent of 3178 tons, the figures 
being :—April, 44,183 tons; May, 41,005 tons. Th 
foreign trade in manufactured iron and steel also decline:|, 
but probably not in the same proportion as the declin: 
in the home trade. Although the aggregate exports of 
finished iron and steel only reached 38,389 tons compare:| 
with 42,719 tons in April and 58,746 tons in March, it is 
gratifying to know that our vast trade with India is still 
retained, the shipments to that country amounting to no 
less than 21,604 tons during the past month. 


Cleveland Iron Trade. 


Extreme quietness stil] rules in the Cleveland pig 
iron market, but the outlook is decidedly better, and 
traders look forward to something like activity after this 
week's holidays. The termination of the dispute in the 
engineering industry is expected to be speedily followed by 
the release of a very considerable volume of business which 
has been held up. It is understood that American con- 
sumers are inquiring for further supplies of ferro-manganese 
as well as foundry iron, but there is no news of the com 
pletion of any further business, and trade with the Con- 
tinent is very slow indeed. Prices, however, are firmly 
maintained, No. 1 and siliceous iron being 95s.; No. 3 
G.M.B., 90s. ; No. 4 foundry, 87s. 6d. ; No. 4 forge, 85s. ; 
and mottled a white, 80s. To Scottish consumers No. 3 
is offered at 96s. 8d. per ton f.o.t. Grangemouth, but 
little business is passing with consumers from across the 
border. 


Hematite Pig Iron. 


There is no material change in the East Coast 
hematite pig iron trade. Production has been curtailed, 
but still the output more than keeps pace with the demand, 
and stocks show a tendency to increase. Nevertheless, 
95s. for mixed numbers and 96s. for No. 1 are still tne 
minimum quotations, and some makers ask Is. per ton 
more. 


Iron-making Materials. 


Business in foreign ore is almost negligible. Con 
sumers are pretty well stocked. Sellers, however, still 
adhere to 27s. per ton c.i.f. as their price for best Rubio. 
Mediterranean ore can be bought at 23s. 6d. per ton. Blast- 
furnace coke is a little easier at 27s. per ton delivered at 
the works. 


Manufactured Iron and Steel. 


The present position of the manufactured iron 
and steel trade is very discouraging. The works are badly 
off for orders, and have been laid idle during the whole of 
the current week. Manufacturers, however, are hoping 
for better things in the very near future. Home prices 
are unchanged, but there is keen cutting for foreign 
business. 


The Coal Trade. 


The Northern coal trade seems to drag along 
with very poor hopes at present of improvement. Business 
is very backward, and new inquiries are most conspicuous 
by their absence. The foreign trade has fallen away con- 
siderably. The whole range of the market is rapidly 
deteriorating with all the recent firmness entirely dissi- 
potas one and a Ee obability, amounting almost to a certainty, 

is a very quick alteration for the better 
in oie a oe of increased prompt trade,there is bound to be 
a curtailment in the output by stopping work at the pits. 





The only moderately steady feature of the market is best 
steams, which are nominally at the recent figures, but 
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through second hands concessions can be obtained. 
Secondary classes of screened steams are weak, and can be 
discounted for almost any date of shipment. Steam smalls 
are fairly stable at current figures. Durham selected 
steams are still searce and firm, but for amy other class of 
secondary gas of the ordinary brands or coking smalls or 
unsereened there is hardly any market, and they are 
freely and cheaply offered, which more or less applies to any 
kind of bunkers. The coke market is very slow for any 
kind of foundry or furnace coke, but gas coke is a little 
steadier than it was. 


Iron and Steel Workers’ Wages Reduced. 


Another reduction, amounting to 5 per cent., 
in the wages of puddlers and other forge and mill workers 
was announced this week by the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trade of 
the North of England. Since the beginning of the year the 
men have suffered a total reduction of 45 per cent., and 
their wages are now only 42 per cent. above the standard. 
The realised selling price for the two months ending 
February, which regulates the wages under a sliding scale, 
was £11 5s. 10.24d. per ton, as compared with 
£11 16s. 10.05d. per ton for the preceding two months. 


SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 


TxsoucGs the shipbuilding returns for the month of 
May are comparatively fair they cannot be taken as a 
sign of improvement in the industry. The rate of launching 
during @ period from the latter half of March until the 
middle of May was the lowest on record, but within the 
second half of last month a number of ships reached the 
launching stage. No fresh orders are reported in the 
Clyde area. It is understood that many orders are in 
contemplation as builders have numerous inquiries, but 
so far as is known the only order placed is one for a self- 
trimming collier to be built at Burntisland. Present 
quotations are said to be still a few pounds above what 
owners are prepared to pay for new tonnage, and until 
industrial peace is established no new orders of any 
importance are likely to be placed. During the month of 
May of 26,500 tons aggregate were 
launched from Clyde yards. For the year to date the 
returns indicate 46 of 132,587 tons aggregate, 
compared with 102 vessels of 195,429 tons aggregate in 
the same period in 1921. The following vessels were 
included in the returns :—Philoctetes, twin-screw geared 
turbine, 11,500 tons, for Alfred Holt and Co., Liverpool ; 
Adda, twin-screw motor ship, 7800 tons, for Elder, 
Dempster and Co., Liverpool ; and the British Commerce, 
oil-tank steamer, 4200 tons, for the British Tanker Com- 
pany, London. 


fourteen vessels 


vessels 


Handicap Removed ? 


As I write the engineering crisis seems practically 
at an end, and already the workers are returning to the 
factories, &c. If all goes well now there are distinct 
possibilities for the autumn, There is yet a month to run 
before the annual holiday season commences and working 
be restored in that time. Already there is a 
more hopeful feeling apparent in trade circles, and it is not 
ipated that anything will now occur to retard a 
thorough settlement. 


order may 


Pig Iron. 


There is a slightly firmer tone in the Scotch pig 
iron trade as a result principally of an increasing export 
inquiry. Home demands are still confined to emall limits. 
At the weekly meeting of the Glasgow pig iron ring there 
were sellers of makers’ iron at 97s. 6d. for No. 3 Scotch 
Glasgow, 90s. for No. 3 Cleveland f.o.b. Middles- 
brough, and 96s. for mixed numbers East Coast hematite 
f.o.b, Middlesbrough. The meeting again passed off 
without any business being recorded. 


Steel and Iron. 


The general situation at the works is unchanged. 
rhe rate of employment is very low, many establisliments 
having mills almost idle. There are numerous inquiries 
lor material, especially on foreign account, but consumers 
are not yet departing from their policy of buying only for 
immediate wants. The feeling is current that a con- 
iderable amount of business will be released when condi- 
t10ns are more settled ; but there is a likelihood that home 
makers will require to stretch a point or two further with 
regard 


to prices. Foreign makers are again active and 
their quotations are under local quotations for similar 
material, The firmer tone in pig iron and serap is a 


dificult problem for home producers, and contemplated 
reductions in finished products are postponed “in the 
Steel sheets have struck a very quiet. spell, 
neither the black nor the galvanised varieties being in 
lemand at present. Apart from an occasional good 
cation the bar iron market is stagnant. The demand 
tor scrap is brisk both for home and export. Prices for 
home delivery remain firm, 60s. per ton being quoted for 
heavy smelting steel scrap. 


meantime, 


specil 


Coal. 


With the exception of the shipping demand for 
Washed nuts the coal market is dull and disappointing. 


Che llieries in the Lothians and Fifeshire, especially the 
ae have benefited from that demand, but_in all 
Gistricts there is a great lack of outlet for.round coal. 
‘ 


fair reductions, and show no inclination to anticipate 
lorward requirements, even with a price inducement. 
ni on the whole, are most erratic, buyers with firm 
Yusiness receiving concessions. The fall in the price of 
coal was instanced at. a meeting of the Dundee Gas. Sub- 
committee, when it was reported that a contract for coal 


onsumers of large fuel are still able to obtain small lots | 
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had been fixed at an average price of 30s. per ton, compared 
with 45s. per ton last year. Aggregate shipments from 
Scottish ports during the past week amounted to 309,797 
tons against 273,911. tons in the preceding week, and 
343,658 tons in the same week in 19198. 


WALES AND ADJOINING COUNTIES. 
(From our own Correapondent.) 
Coal Trade Position. 


Coat export conditions are for the. moment 
somewhat unsettled by the holidays, and it will in all 
probability be next week, before it is possible correctly to 
gauge the position. It has been evident of late that stocks 
were overtaking the demand, and as a consequence prices 
have given way, but to what extent this will continue is 
problematical, as in the first place the stoppage of three 
days at Whitsuntide and abstention from work for the 
remainder of this week by some of the miners may curtail 
supplies available to enable colliery owners to work off 
their standing and thus bring about a slightly 
steadier tone in the market. On top of this there is the 
unquestionable fact that if prices fall still further many 
collieries will have to stop working on account of their 
being unprofitable. - Already the miners’ leader are showing 
their concern at the falk which has taken place in prices, 
as they are aware that this means a diminishing prospect 
so far as the chance of the workmen getting an advance 
in wages is concerned. When the Conciliation Board 
met last week to fix the miners’ holidays for Whiteuntide 
and the owners asked for three days, the men’s repre- 
sentatives pointed out the hardship inflicted upon the 
workmen by their losing three days’ wages ; but, of course, 
they were compelled by force of circumstances to agree. 
They expressed alarm at the tendency further to reduce 
selling prices, and intimated thet the men were not pre- 
pared to continue for all time working for wages which, 
in relation to the cost of living, had now reached the 
starvation point. 


coals 


Miners’ Wages. 

There is no doubt that the greatest disappoint- 
ment prevails in the coalfield as a result of the fact that the 
wage rate for this month shows no improvement upon the 
minimum fixed under the national agreement. The posi- 
tion for the owners is equally unfortunate. The certificate 
of the joint accountants setting forth the proceeds and costs 
in this district for the month of April states that after 
meeting the cost of standard wages and other costs and 
providing for the owners’ standard profits, the surplus 
availeble is £13,144. The proceeds are not sufficient 
to enable the owners to pay the minimum without the 
sacrifice, not only of their share of the surplus profits, but 
also the whole of their standard profits, plus an additional 
loss of £36,330. The total amount sacrificed in paying the 
minimum is therefore a sum of no less than £316,684. The 
average price per ton realised in April was practically the 
same as in March, but of the coal produced there was a 
decrease of about 800,000 tons. One of the most serious 
effects of this diminished output was a rise in the cost of 
production, other than wages, of about 10d. per ton,..The 
increase in the labour cost was only about 2d. per ton. The 
reverse was the case in March, when a big increase in output 
brought costs other than wages down in a single month by 
no less than Is. per ton. In a period of six months ending 
April, while the workmen have had the benefit of a 
minimum wage, the owners have surrendered under the 
national agreement £1,625,000, without taking into account 
the indirect loss of the owners’ share of the surplus profits 
which would have accrued if the industry had been on a 
paying basis. 


New Pits. 


It is announced that the Tredegar Iron and Coal 
Company has decided to sink two new pits in the Sirhowy 
Valley. Operations in conneciion with the sinking of the 
Oakdale North steam coal pit to the bottom seam 80 yards 
below the present pit bottom, have commenced, and it is 
hoped that the seam will be reached early next year. It 
is estimated that when in full working order employment 
will be found for an additional 1000 men, end that the 
weekly output of the pit will be increased by 6000 or 8000 
tons, making the total output of both pits 25,000 tons a 
week. The Llannon Valley Anthracite Collieries Company, 
Limited, is also carrying out important developments not 
far from Llanelly. The company has secured a taking of 
800 acres with an option of an additional 2000 acres. 
Already three slants or openings have been driven 
in and coal of excellent quality has been raised. 
It is estimated that when developments have been com- 
pleted a weekly output of about three or four thousand 
tons will be secured. 


Current Business. 


Owing to the holidays there has been practically 
no market this week, and ii will be next week before con- 
ditions have settled down. Most exporters made their 
arrangements for shipment immediately after the holidays 
before the vacation, and unless the inquiry for coals takes 
on a much more active complexion than of late it is to be 
feared that the market will be quiet. In normal times, 
however, the next tnree months generally see a slackening 
off in the demand, and judging from the recent attitude 
of foreign consumers, this next quarter is likely to be no 
exception. 


Latest News from the Provinces. 





NORTH OF ENGLAND. 


Valuable Order for Tyneside. 
An importent order in connection with a new 
graving dock now being constructed by the South African 
Government's Department of Harbours and Railways at 


| under Mr. H. Richardson, M.I. Mech. E., M.1.E.E. 





Durban has been received by Armstrong, Whitworth and 
Co., Limited. The scheme is to provide two large caiasons 
for closing each of the inner and outer entrances to the 
new aock. These are to be-built in sections by the Elswick 
firm and shipped eat to Durban. A considerable amount 
of machinery is also required. Two caissons will be con- 
structed for the outer portions of the dock, and will carry 
‘ail and vehicular traffic. The two inner.caissons will take 
pedestrian and light traffic. The mechanism is to be worked 
by electric power, and this part of the order will be executed 
at the light engineering, department at Elswick. Owing 
to the weight of the plates requirea for the caissons, and 
the fact that machinery is more available, the caisson 
sections will be built at the Walker shipyard. 


SCOTLAND. 
Pig Iron and Fuel Prices. 


Just as we go to press we learn that the following 
are the latest prices quoted for pig iron and fuel; 





Foundry pig iron—No. 1, £4 18s.; No. 3, £4 138. Fuel— 
Lanarkshire: Ell, 19s. 6d.; splint, from 20s. 6d.; steam, 
19s.; trebles, 20s.; doubles, 194. 3d.; singles, 18s. Fife- 
shire: Navigation, 26s.; trebles, 19s. 6d.; doubles, 19s.; 
singles, 18s. 3d. to 188. 6d. ‘Lhe Lothians: Steam, 19s. 6d.; 
secondary steam, 18s. 6d.; trebles, 19s. 6d.; doubles, 
19s.; singles, 18s. 6d. 
CATALOGUES, 


Vickers Limirep, Vickers House, 8.W. 1 A copy of * Oil 
Well Leafiet A" has just been received. This refers to the 
supplies and equipment necessary for the oil well drilling industry. 
With a view to determining the exact analyses of the steels most 
suitable for oil well drilling tools, Messrs. Vickers have been 
carrying out extensive trials for some years. The results of these 
trials, which included drilling bits, drilling and fishing jars, and 
casing swedges are given. 


Tax Porsomerer Enotneertnc Company, Limited, Nine 
Elins Ironworks, Reading.—This firm has just issued a small 
booklet entitled *‘ Data for Pump Users."’ A great deal of valu- 
able information has been collected and embodied in serviceable 
form so that the booklet will slip into the pocket and not take 
up any room. Figures relative to various types of electric motors 
have been included in view of the increased tendency towards 
direct -coupled electrically driven centrifugal pumps. 


Sretn-CuarmMan Gas Provvucers, Limited (allied firm of 
Stein and Atkinson, Limited), 47, Victoria-street, 5.W.1.—-A 
copy of the firm's catalogue on ‘‘ Chapman Floating Agitators 
and Gas Producers."’ This catalogue is quite a new one and the 
essential principles which govern the selection of gas producers 
are discussed. Only gas producers having mechanical feed and 
agitation of the fuel are dealt with in this publication, other 
types being referred to in an earlier catalogue. Lllustrations of 
plants are reproduced, some in colours. 





LAUNCHES AND TRIAL TRIPS. 


Britisu CORPORAL, geared turbine oil tank steamer; built 
by Palmers Shipbuilding and Llron Company, Lamited, at its 
Hebburn shipyard ; to the order of British Tanker Company, 
Limited ; dimensions, 440ft., 57ft., 33ft. llin.; to carry 10,200 
tons deadweight. Engines, single-screw double-reduction geared 
turbines, 3250 brake horse power, pressure 200 lb.; constructed 
by the builders ; trial trip, May 19th. 


Nausicaa; built by the North of Ireland Shipbuilding 
Company ; to the order of the Compagnie Auxiliare de Naviga- 
tion, of Paris; dimensions, 388ft., 52ft. Gin., 29ft. 3in.; to 
carry, 7545 tons deadweight. Engines, triple-expansion, 26in., 
43in. and 72in. by 48in., pressure 180lb.; constructed by J. G. 
Kincaid and Co., Limited ; trial trip, May 26th. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked to state that Messrs. Wright and Son, of 
Edgware, Middlesex, have changed their title to Charles Wright, 
Limited. 

WE are informed by W. T. Henley’s Telegraph Works Com- 
vany, Limited, that Mr. A. A. Campbell Swinton, F.R.S., 
M. Inst. C.E., M.1.E.E., has joined its board. 


Mr. THomas W. How, M.L. Mech. E., F.O.L5., after twenty- 
five years’ service as managing director and s¢ cretary of the 
Empire Roller Bearings Company, Limited, is shortly resigning 
that position in order to resume his general practice as a con- 
sulting engineer and as an expert in roller and ball bearings at 
13, Victoria-street, Weetminater, 5.W. 1. 


We are advised by W. H. Pease and Co., Limited, of Hastings 
House, Norfolk-street, Strand, W.C. 2, that they have just 
completed an arrangement to act with Hughes, Bolekow and Co., 
Limited, and Messrs. Leonard Aldridge and R. T. Hughes, who 
recently purchased the extensive dumps of new and used 
surplus war material in France and Belgium. 


Mr. G. W. Cossy, until recently the northern district office 
manager of the Westinghouse Morse Chain Company, Limited, 
has, as from June Ist, 1922, joined the firm of Jenks Bros., 
Limited, of Wolverhampton, which, we are informed, has been 
appointed sole agent for Yorkshire for the Westinghouse Morse 
inverted tooth rocker-joint chain drives manufactured by the 
Westinghouse Morse Chain Company, limited, at Letchworth. 
Mr. Cosby's office will remain, tor the time being, at Standard 
Buildings, City-square, Leeds. 

We are informed that Mr. H. H. Burness, M.C., B.Sc., 
A.M. Inst. C.E., A.M.1. Mech. E., has been appointed Lecturer 
in Civil Engineering at the University College of Swansea. 
While serving an apprenticeship of five years with Messrs. G. 
Anderson, he gained first class honours at Dundee Technical 
and proceeded to St. Andrew's University, where he 
graduated in civil engineering. Afterwards he acted as assistant 
to the construction staff of the Dundee Electricity Department 
y During the 
war Mr. Burness spent three years in France with the R.G.A. 
He was promoted to the rank of Major in 1917, and was awarded 
the M.C. the year following. After demobilisation he was 
engaged by Messrs. 8. Pearson and Sons on a railway survey in 
Persia. For the last twelve months he has been acting as 
Assistant Lecturer in Victoria University, Manchester, under 
Professor A. H. Gibson, D.Sc., M. Inst. O.E, 
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Prices for Metals and Fuels. 



















































(8) Except where otherwise indicated coals are per ton at pit for inland and f.0.b. for export and coke is per ton on rail at ovens and f.0,b, for export, 
*See Latest News from the Provinces for Latest Scottish Pig Iron and Fuel Prices, 


(8) Per ton f.0.b, 


IRON ORE. STEEL (continued) FUELS. 

N.W. Coast— N.E. Coast— Home. Bxport. SCOTLAND,* Export. 
Native ... ... . 25)- s. d. 8% @ | Lawanxsmms— 

(1) Spanish 25/- Ship Plates vee 1010 0 ~ (f.0.b, Glaagow)—Steam 20/- 
(1) N. African 25. Angles ... . 10 0 0 - ¥s é El ... 20/- 
Boiler Plates 1410 0 a 2 x Splint 21/- to 23). 

N.E. Coast— Joists 1010 0 — a : Trebles ... 19 6 
Native eos ao Heavy Rails " 910 0 - a f Doubles ... 18/- 
Forsign (0..f.) .. 27 }- Fish-plates 1410 0 - e = Singles 17/6 

Channels... 1410 0 - ee 
cettaleass. prea eee eee on eer me Hard Billets 815 0 - (£0.b. Ports)—Steam ... 20/- 
Soft Billets 715 0 _ “ - See 21/ 
Ww. Trebi ede! | 666 19,6 
PIG IRON. so ha wsdl alia ” 
Home, Export. Heavy Rails 00 0 uw = Tee, Bees ce Dewt ae 
£a4 £44. Light ,, ll © Oto 18 0 0 rere Nevin —~ 

(2) Scortanp— * Billets .. 95 0 ~ —— a8 
Hematite ... ... 650. - Ship Plates 1010 0 a Seshien my 
No. 1 Foundry 418 6 e 7 Boiler ~ 1410 0 -~f \ 186 
No.3 x 413 6 .. - Singles 

MaNOHESTER— LoTHIANS— 

N.E. Coast— Bars (Round) 10 0 Oto 12 0 0 (f.0.b, Leith}—Best Steam ... 19,9 
Hematite Mixed Nos. 415 0 415 0 » (others) ll 0 Oto 12 0 Secondary Steam 19/3 
No. 1 416 0 416 0 Hoops (Best) .. 15 6 0 150 0 Trebles Se” ede) teen}. 900 cde, Pee 19,9 

Cenend (Soft Steel) 12 5 0 12 0 0 OD Sentient! ant take asit> samadete 18,9 
No. 1 415 0 415 0 Plates peepee 10 0 0 Singles 183 
Silicious Iron 415 0 415 0 giccle sagen Boiier)... 16 0 0 sii kai 
No. 3G.M.B. ... 410 0 410 0 (8) N.W. Coast— 

Ne. ; Foundry 476 476 Siemens Acid Billets ... 10 0 Otoll 0 0 Steams Bay de 33/- 

No, 4 Forge 450 4650 Bessemer Billets ... Bw? a - Household 40/- to 55/- 

Mottled 400 400 Hard Basic 9 5 0 tw 910 O Coke ... 34/- 
400 400 Soft 715 0 " NoRTSUMBERLAND— 

White ... H oa . kh oe cat Best Steams ... 22,6 to 24/- 

MrpLanns. Soft Wire Rods 1 00 — Second Steams 4. 2. 2. 2. ce oe ©=6D/B to 21/6 
All-mine (Cold Blast) ..18 0 0 ... ... 7 Small Rolled Bars ... 9 5 Oto 910 0 Unsereened 20/6 
Part Mine Forge... None offering. Bessemer Billets ... 710 Ot 712 6 Household 25/- to 80/- 
North Staffs. No, 3 F’ary 45 0t0410 0 Hoops 1115 0 to12 0 0 Dursamu— pare . 

(3) Northampton— Gas Tube Strip 10 5 0 to 1010 0 pg ie ad os 
Foundry Nos. 2 and 1 ... Nominal. Sheets (24 W.G.)... ... 1210 0 ia us a. 95/- te 30/- 

ma No. 3 ev ly elt 7 Galv. Sheets(f.o. b. Lpoo 160 0 - r che ” 32/6 to 36). 
ai Forge 310 Oto8 12 4 Angies ... ... ad FB. O'@ _- ‘oundry monere aden ’ 
Joists 1010 0 _ SHEFFIELD— INLAND. 

Senge Tess... ... 1 0 0 . S. Yorks, Best Steam Hards 22/- to 23/- 4 
No, 3 Foundry 42 6to4 5 0 Bridge and Tank Plates 1010 0 2! Derbyshire Hards ... we» 20/- to 21/- -— 
Forge ~ 312 6to315 0 Seconds .. 19/- to 20/- - 

(8) Lincolnshire— Cobbles ove Le to A as 
Basic 40 Otod 5 0 NON-FERROUS METALS. BARD wo» one oon Gn BR = 
Foundry 4 5 0t0410 0 Swansza— Washed Smalls a a bed ~ ~ 
Forge... 42 6to4 5 0 Tin-plates, 1.C., 20 by 14 19/6 to 19,9 Best Seed Sate q.. . ~ ms 5 a 

(4) N.W. Coast— Block Tin (cash) 152 2 6 —~ na ” ‘ 7/6 to 86 - 

7 Lanen sad Cen. 2 (three months) 153 10 0 P ” 1. 8 

Saft ® Copper (eash)... ... .. 6212 6 ~ ” I /- i 

Hematite Mixed Nos. 615 0 a (three auntie... 6 0 0 Small i: ee B/- to 46 = 

Spanish Lead (cash) 25 2 6 House, Branch vo xe 86/- to 37/6 - 

pam = (three months) 2311 3 » Best Silkstone ... 34/- to 36/- op 
Spelter (cash) 8 2 6 Blast Farnace Coke (Inland and Export)... 19/- to 21/- 

MANUFACTURED IRON. » (three months)... 27:17 6 Caroirr— (9)SOUTH WALES, 
Heme. Ghia MANCHESTER— Steam Coals: —e 

Se ew Copper, Best Selected Ingots 69 0 0 Best Smokeless Large ... aif to 28 

SooTLanD— : » Electrolytic ' 7100 Purp ll oom “<4 ll 
Crown Bars... noo .. .. 1015 0 Soe ey 4 a + ~ ty 
i ae eet ok RUT » Loo Te on. aa 

; Brass Loco Tubes 0 0113 Best Black Vein Large 26.9 te 27/3 

N.E. Coast— Gondeness 01 2% Western Valley ,, a 26/3 te 26/9 
Crown Bars ... 2ee - Lead, English 26 10 0 Best Eastern Valley Large ... 263 to 26,9 
Tees 1410 0 - » Foreign 25 76 Ordinary * es 24/- to 25/- 

I Best Steam Smalls 18/- to 18/6 

:AN08,— sh ‘ 

Crown Kars 1110 0 = Ordinary an 15/- to 18/- 

me a os). 
Second Quality Bars... 10 5 0 = FERRO ALLOYS, age ine a Malla ~ ar 
Hoops 14 0 0 13 15 0 (AU prices now nominal). “ ~ eaiie., 19/6 te 20/- 

S. Youus.— Tungsten Metal Powder eco eee 1/8 per Ib. No. 2 ‘- Large L002) aie 23/- to 24/- 
Crown Bars ... ... 1200 - Ferro Tungsten . 1/5 per Ib. F » Through ... ... ... .. 19/- to 20/- 
Best 4, 3w00 .. _ Per Ton. Per Unit » Smalls .. 15/- to 16/- 
Hoops i 1400 abe Ferro Chrome, ; p.c. o ; p.c. carbon... perl ise Coke (export) .. es 34/- to 35/- 

MipLanps— - 8 a a + cea - £2410 0 . Patent Fuel : 25,6 te 28.6 
Crown Bars ... . 110 0 an = Specially + -l Pitwood (ex ship) ... 30/- te 30,6 
Marked Bars (Staffs.).. de ee ae _ Max. 2 ne, carbon £65 26). | S¥aNema— 

Not and Bolt Bars 10 0 0to10 5 0 "y Anthracite Coals: j 
Gas Tube Stri 1110 0 to 1115 0 | os 7 a. wars Lange ait Gy. 
P rer » O76 p.c. cuben .. .-. £90 37/- Seconds ... 42 6 to 45/- 
Hoops (Wom. ) ‘ as »»  earbon free ... 1/1 per Ib. Red Vein 82 6 to 35/- 
—_ lt eet ral aoe: Metallic Chromium - ...5/3 per Ib. Big Vein . 42/6 to 47/6 
Ferro Manganese (per ton) £15 for home. Machine-made Cobbles... 52/6 to 55/- 
STEEL. 1» Silicon, 45 p.c. to 50 pec, ... ...813 0 0 scale 5/- per Nats . 52°6 to B5/- 
nat Beans 42 6 to 45/- 
(6) Home. (7) Bxport, ” n pc. ear: “siete Saeed 24/- to 26/- 
£8 d, 2a 4. - 3 Breaker Duff ... 8/- to 8/6 
(5) SeoTLaND— +, age Os Rabbly Culm ... 16 6 to 17/- 
Molybdenum - ...6/6 per Ib. 
Boiler Plates .. 144600 a ad bend 12 Ib. Steam Coals: 
Ship Plates gin. andup10 10 0 mi y» Titanium (carbon free)... — lage... 22/6 to 24/6 
Sections... ... .. 10 0 0 = ee tert rn Seconds... 20'- to 22/6 
Steel Sheets j,in.togin. 11 15 0 = proce bane ite ~aiehen ai mals ls Cw 14/- to 16/- 
Sheets(Gal. Cor. 24 B.G.) — 16 5 0 —_—— - (British Official), Cargo Through 18/- to 20- 
(1) Delivered. (2) Net Makers’ works, (8) At furnaces. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire, 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England.“ (7) Export Prigse—F.0.B. Glasgow. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Stabilising Exchange. 

By the holding of a Congress on Money in Paris 
this week it is hoped to arrive at some decision whereby it 
may be possible to attenuate the exchange rate fluctuations 
and allow traders to enter into long period contracts 
without running the risk of finding themselves caught by 
ruinous variations in money values. The chief point to be 
considered will be, of course, the fiduciary issue and the 
means of remedying it, for a reduction of the paper issue in 
workable ratio to the gold reserve is the only safe way of 
improving the rate of exchange, but as that will doubtless 
take a very long time to accomplish the Congress proposes 
to create some organisation for fixing the exchange rate 
on a definite basis for certain periods. In a word, an effort 
will be made to suppress speculation. Another factor is 
the influence of the present fiscal policy which many 
economists believe to be largely responsible for the existing 
state of things. If facilities were offered for foreign trade, 
international finance would come to its aid, and the 
speculative element would have much less scope than it 
has now. This week it was stated officially that the 
negotiations between France and Belgium for a commercial 
arrangement are on the point of being completed, and that 
they will contribute to the “ industrial prosperity of both 
countries.” 


Coefficients. 

If there has been so much trouble in carrying out 
special commercial treaties it is because the creation of 
many new industries in this country has so far widened 
the problem of protection that it is becoming more and 
more difficult to give satisfaction to everyone. It is 
evident that some branches of trade will have to be 
sacrificed if sufficient reciprocity is to be offered for the 
adventages which France hopes to obtain from other 
countries. For that reason the Commission on Coefficients 
has had considerable trouble in fixing the new import 
duties on metallurgical products. Blast-furnace pro- 
prietors insisted upon higher tarifis to enable them to 
dispose of their surplus production on foreign markets, 
but the mill and forge owners opposed the higher duties 
on the ground that they refused to pay more for their 
crude iron to enable producers to sell pigs more cheaply to 
foreign consumers. They also argued that they were 
themselves losing money, which seems to be confirmed 
by some of the balance sheets now being published, 
showing appreciable losses through the decline in prices 
and more particularly through the difficulty of obtaining 
suitable labour, with the result that while production has 
fallen off it has increased in cost. Therefore the mill and 
forge owners demand further protection. As I stated last 
week the coefficient for hematites and spiegel iron has been 
increased from 2 to 2.5 and for other pigs reduced from 
2 to 1.8. Since then the new coefficients have been 
published for semi-manufactured and finished iron and 
steel, and while generally there is little change, the duties 
have been appreciably increased on material necessitating 
a good deal of labour. Ingots have been increased from 
1.7to 2.2; tool steel from 2.6to3.5; 
of special steels from 1.9 to 2.5; cold rolled hoops from 
l.4to3 


are being gradually adjusted to be equivalent to an ad 
valorem duty of 12 per cent. on French prices for similar 


goods, 


Railway Accident. 

A curious accident occurred last week in the 
Berthian tunnel on the line between Bourg and Bellegarde, 
when seven men lost their lives through suffocation. The 
tunnel is at the highest point of a single line of railway, 
and has always had a bad reputation through the difficulty 
of ensuring ventilation, the up gradient culminating in 
the centre of the tunnel, having a length of 2} kiloms., and 
then descending the other side. A trap is therefore formed 
from which the vitiated air cannot be expelled by any of 
the ordinary ventilating systems. A goods train had 
entered the tunnel with a locomotive at each end, and 
near the top of the gradient the driver of the leading 
locomotive found his steam pressure suddenly dropping 
through insufficient water, while it is affirmed that the 
rear locomotive, by increasing the pressure, pushed two 
trucks off the line. As another train was not due for two 


hours it appears that no precautions were taken to prevent | 


a collision, as it was supposed that the goods train would 
have ample time to get out of the tunnel. When, therefore, 
& passenger train entered the tunnel, the rear lights of 
the goods train were obscured by the smoke and it was 
run into, although no one suffered beyond shocks. It was 
found, however, that all the men in charge of the goods 
train hed been overcome by gases, and that the only one 
still alive was in a dangerous condition. Standing orders 
have been in existence for years to the effect that, when 
passing through the tunnel, passengers should close the 
windows, and the drivers, firemen and guards, should 
breathe through wet sponges. 


Motor Coaches. 

The increasing cost of railway traction has 
opened up a serious problem for the local lines, on which 
it is impossible to make up for the growing deficit by any 
further augmentation of rates, and the companies have, 
therefore, no alternative but to reduce the number of 
trains, with the result that the public is put to considerable 
inconvenience. ‘Lhe only solution for the moment appears 
to be the running of motor coaches, with one or two 
trailing vehicles. ‘he trials that have been carried out 
for some months past near Mantes, with motor coaches, 
have proved so fer satisfactory that the Minister of 
Public Works hes circularised the Prefects in all the 


departments, suggesting that they should go into the | 


question of replacing steam locomotives with motor 
coaches on the local lines. 
Ouest-Etat reilways, with coaches propelled by 60 horse- 
power engines, show that the running costs per kilometre 
are reduced by one half. The motor coach weighs 14 tons 


in ranties order, and it will draw two trailers of 10 tons 
each, 





the second category | 


The experiments on the | 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ia 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


STEAM ENGINES. 


179,077. May 3rd, 1921.—Lusricatine Superseatep Sream 
Enornes, O. Imray, 30, Southampton-buildings, London, 
W.C. 2. 


THE inventor proposes to lubricate superheated steam engines 
with an emulsion of oil and water, and prepares the emulsion 
as it is required. As shown in Fig. 1, a cylinder is filled with 
water and oil through a funnel. The water lies at the bottom 
with the oil floating on it. When the piston is forced in, the 
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two liquids escape by the pipes shown, and form an emulsion 
where the pipes join. In Fig. 2 an alternative arrangement is 
shown, in which the water and oil are admitted to the pump 
from two separate receptacles by individual ports, and are 
discharged through a common port May 4th, 1922. 


INTERNAL COMBUSTION ENGINES. 


| 179,075. May 2nd, 1921.—-Two-srroke Om Enetnes, Ran- 
| somes, Sims and Jefferies, Limited, Ipswich, and J. H. 
Thomas, 75, Constable-road, Ipswich. 
| In this engine part of the air compressed in the crank case is 
passed through a non-return valve A and pipe B to the fuel 
tank C, At the appropriate period of the stroke the valve D 
is opened by a cam and the fuel flows under the influence of the 
air pressure into a finely perforated cup E. On the return 





The coeflicient, of course, represents the amount | 
by which the tarifis of 1914 are to be multiplied, and they | 
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stroke of the piston the air in the cylinder is highly compressed, 
and some of it is forced at a high velocity through the small 
| holes into the cup. This causes the oil in the cup to be pulverised, 
| and the lighter constituents become vaporised and ignited. The 
pressure thus generated drives out the remainder of the oil 
into the cylinder, where it combines with the air therein and 
the piston is thus driven forward on its working stroke.— 
May 4th, 1922. 





ELECTRIC FURNACES. 


164,019. May 26th, 1921.—IMPROVEMENTS IN OR RELATING 
To Erecrricat Furnaces, Ivan Rennerfelt, of Djursholm, 
Sweden. 

The electric furnace described in this specification is provided 
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| Generators, James Walker Torrance and John MeKinnon 


arcs are formed. In order to protect the side walls against the 

strong heat from the arcs, blocks of carborundum or simi 

material C are placed at each end of the bed. Slightly inclined 
floor planes D are provided for the reception of the obj to 
be heated, such, for example, as ingots EF. Heating coils F are 

provided for pre-heating the objects.—May 4th, 1922. 

178,973. February Sth, 1921.—ImPROVEMENTS IN OR RELATING 
TO > Poussens, The Aut tic Teleph Manu - 
facturing Company, Limited, Melton-road, Edge-lane, and 
Philip Norton Roseley, of 7, Isabel-grove, e Brook, 


The objects aimed at in the design of the furnace described 
in this specification are to obtain simplicity and a much higher 
te’ ure than that given by other furnaces of a similar 
kind. The containers A and B are cylindrical, and slcta are 
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~..9 “ 
| made in the outer container for the reception of carbon plates 
|C and D, which project into an intermediate space filled with 
crushed anthracite. The object to be heated is placed in a 
crucible in the container B. The current is passed through the 
furnace by way of the carbon plates C and D.—May 4th, 1922. 


DYNAMOS AND MOTORS. 


178,974. February Sth, 1921.—IMPRoveMENT In Means ror 
REGULATING THE CURRENT OUTPUT OF DYNAMO-¥KLECTRIC 


Torrance, of Oldham-road, Failsworth, Manchester. 
The object of this invention is to limit the output of dynamos 
that are liable to run at speeds above normal. The upper pole 
of the dynamo is provided with an extension A on one or Fin 
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sides, so that an air gap is formed between the extension or 
extensions and the magnetic yoke B, The area of the face of 
these extensions and the width of the arc gaps are such that the 
excess of magnetic lines, above those necessary for generating 
the desired current, is dissipated in the air gaps and the output 
is therefore controlled, irrespective of the speed. The projec- 
tions A may be composed of laminations, as shown on the right. 
—May 4th, 1922 


LOCOMOTIVES. 


178,935. January 25th, 1921.—InrTeRNaL CompustTion Loco- 
motives, Sir W. Beardmore and A. E. L. Chorlton, 36 
Victoria-street, Westininster. 

This specification describes a locomotive driven by a V-type 
internal combustion engine, in which the power is transmitted 
to the driving wheels through a hydraulic speed -changing gear, 
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Between the hydraulic 


connecting -rods, 
gear and the countershaft there is a reversing gear, so that the 

| whole range of speeds may be employed in both directions, 

| April 24th, 1922. 

179,008.—February 

| Covuriinec-rop Drive or Drivine Axes oF ELEecTRICALLY 


@ countershaft and 


22nd, 1921.—IMPROVEMENTS IN THE 


Driven Veuicies, Pdward Charles Robert Marks, of 57 and 
58, Lincoln’s Inn-fields, London, 

| In electrically driven vehicles fitted with 

vibrations are produced which impede speedy running. 


coupling -rods 
It has 


| with a bed of granulated coke or sowe refractory conducting been found that the main cause of vibration is attributable to 


material A. Electrodes B project. downwards through the roof 
of the furnace on to this conducting bed on which the electric 





the manner in which the connecting-roda are arranged, and in 
order to overcome the trouble the scheme shown in the accom- 
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panying drawing has been adopted. It will be seen that two | When the wires have been placed in the conduits and fittings 


driving axles are connected by coupling-rods, which act upon | 
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pins situated 90 deg. apart. 
described.— May deh, 1922, 
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The theory of the scheme is fully 





WACHINE TOOLS AND SHOP APPLIANCES. 


179,065. April 15th, 1921.—Macumaxe Recessrs, Sir A’ 
Herbert, Dunley Manor, near Whitchurch, Hampshire- 
and P. V. Vernon, Kerisley Manor, Kerisley, Warwickshire. 

This invention is concerned with the process of digging out 
recesses in work by means of a cutter, resembling a milling 
cutter, which has an orbital motion. With the object of eliminat- 
ing the marks which would otherwise,_be made in the work by 
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the separate action of each tooth of the cutter, the cutter is 
given an oscillatory movement about its own centre, besides 
the orbital movement. The oscillation is effected by means of 
the arc-shaped guide and worm gear shown in the illustration. 
The worm is rotated to and fro by means of a simple reversing 
gear comprising two gear wheels A A, each having half its 
teeth removed.—May 4th, 1922. 


BUILDING. 


179,087. June 9th, 1921.—Corrosion or Street Towers, 
Sir P. Dawson, St. Stephen’s House, London, 8.W. 1, and 

F. W. Fawdry, 36, Emperor’s-gate, London, 8.W. 7. 
The inventors make a claim for “a method of an’ means for 
protecting steel parts of steel and concrete structures from the 
effects of moisture, which consists in disposing a coating or 
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sheathing of lead around the steel members at the points where 
they emerge from the concrete, and in so treating the upper edge 
of the sheathing that intimate surface contact between the lead 
and the steel member is effected.””—May 4th, 1922. 


LIGHTING AND HEATING. 


179,003. February 22nd, 1921.—Improvements 1n Conpvrr 

TuBinec Connections, BENDS AND ALL sucH APPLIANCES 

AS USED FOR, AND IN THE PRocess or, Etxcraic Licut 

Wraine, Thomas Hayward, of 171, New North-road, 
Islington. 

The electric light conduits and fittings described in this 
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specification are made with a slot, as shown at A, so that the 


in this manner, the slot is covered by means of a covering 
member B, which, according to the specification, “‘ can be held 
or fixed over the slot by any known method.” Holes are pro- 


walls, &c.—May 4th, 1922. 


MISCELLANEOUS. 


179,105. August Sth, 1921.—Emercency Vatves, Cockburns, 
Limited, D. Cockburn and D. Mac-Nicoll, Clydesdale 
Engineering Works, Cardonald, near G we 

This emergency valve is of the type controlled by the hubricat - 
ing oil pressure and shuts off the steam to the engine or turbine 
when the oil pressure fails. The piston A is subject to the oil 
pressure, and controls the valve B, which regulates the admission 
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of steam to the piston C that operates the main steam valve D. 
Normally, the piston C is held up by the steam pressure beneath 
it, but if the oil pressure falls, the valve B drops, steam is cut 
off from and exhausted from below C, while it is admitted above, 
with the result that C descends and closes the main steam valve 
D.—May 4th, 1922. 





The Institution of Civil Engineers. 


APRIL EXAMINATIONS, 1922. 
PASS LIST (JNTERIM), 
Subject to Confirmation by the Council. 
The results of the Examination held abrvad will be announced later. 


Preliminary (153).—J. L. Adamson, P. R. Alderman, J. W. 
Allison, H. A. Anderson, jun., J. Anderson, C. J. Armstrong, 
A. H. Atkinson, A. F. Baddeley, D. B. Bald, G. L. Barclay, 
R. Bates, K. G. Benham, V. Biddle, A. A. Bissett, F. Blackburn, 
J. Blackburn, D. G. Blyth, R. C. Bond, A. Boothman, J. C. 
Bramwell, E. H. Brindley, E. 8. Broadhead, J. K. Brown, I. L. 
Buchanan, W. C. Budd, H. V. Budgen, A. MeN. Burke, A. C. 
Burnett, C. A. F. Cairns, M. G. Callow, D. M. Cameron, L. Carnie, 
N. W. Carr, W. H. Chaplin, J. A. Chippindale, J. W. Clark, 
A. J. H. Clayton, R. G. A. Colley, A. B. per, E. Courthope, 
EF. T. Crump, J. Cubie, A. Curry, B. W. Davies, C. W. Davis, 
I. N. Deakin, N. Dogliani, W. G. Donaldson, G. Edmond, L. T. 
Edwards, N. R. Elliott, T. H. Elstob, W. 8. Evans, G. R. 
Farquharson, W. Fidkin, H. Firth, D. J. Francis, A. J, Gardiner, 
A. 8. Gifford, 8. R. Gillott, G. C. Gold, H. G. Goodman, F. G. 
Gorman, F. E. Guy, J. V. Hall, D. Harry, C. A. Hayes, A. A. 
Heath, M. B. Hember, C. W. Henderson, H. Hill, R. B. Hilton, 
G. F. Holdsworth, L. M. Howard, K. M. W. Hughes, J. B. Innes, 
|. T. Jervis, D. C. H. Jones, F. T. Jones, T. E. Jones, O. Kean, 
F. Kendall, C. L. Kenmir, E. L. Kelting, H. V. Langley, H. F. 
Lea, J. Lilly, 8. E. Lineham, J. Long, W. B. Lyall, J. McAdam, 
I. L. McCallum, G. W. Machin, J. MacPherson, jun.,8. Mahadeva, 
4. Manson, J. A. Manson, H. A. Marston, P. Mearns, D. Melville, 
N. H. Menesse, H. Milne, A. M. Moon, G. W. Moss, M. A. 
Muirden, C. H. Mycock, T. R. Nelson, A. B. Newby, I. M. Ogg, 
A. L. Owen, F. L. Parker, E. O. W. La V. Parisot, W. Parvin, 
A. H. Pavitt, C. Pearce, A. H. Pearson, J. R. Porteous, J. W. 
Price, E. H. Puckering, J. D. Pullan, G. J. Ryan, H. P. Sadler, 
(. W. Seddon, M. H. Sher, T. F. B. Simpson, L. J. Skilton, 
W. Sleight, F. B. Smith, J. F. Summersgill, F. J. Symonds, 
8. G. Taylor, G. Thorns, J. D. Tiffen, P. P. Townsend, R. H. 
Trelease, J. E. Truzzell, F. W. Waddell, B. E. B. Walker, 
R. L. Warburton, J. C. Ward jun., W. E. C. Ward, G. W. Warr, 
jun., A. S. Watson, A. J. Weale, R. A. Welling, G. M. Wells, 
H. M. Whatley, J. H. Willans, A. C. Wilson, W. M. Wilson, 
R. H. C. Woodham, J. B. Wright, T. E. Young. 

Associate Membership (206).—Whole Examination, Sections 
A, B and C (20).—T. F. Allen, F. E. Bayliss, W. Brundrett, 
P. W. W. Davies, W. Day, A. R. Deans, W. A. Elmslie, E. L. 
Everatt, A. A. Findlay, R. D. Gauld, W. B. Hall, G. C. Hardy, 
R. Harrison, G. W. Lord, A. H. Mitchell, W. J. Quick, A. J. 
Ryde, E. R. Sanderson, E. R. C. Williams, H. Williams. 
Sections A and B only (30).—T. J. H. Balden, A. Boorman, 
F. L. Bruce, A. Cole, J. R. Dallmeyer, F. L. Fay, A. M. Gold, 
E. Granter, G. 8. Graver, F. G. Hill, M. Kesvan, L. Lee-Dunham, 
J. P. McIntyre, F. N. McRae, W. H. Maitland, G. L. Martin, 
R. T. Martin, M.C., D. McN. Menzies, M.C., J. G. Murray, R. 
Nicholas, W. L. North, P. Russell, G. G. Sanderson, A. C. 
Thirtle, C. B. Trye, jun., D. Watson, A. F. Webster, J. L. Wells, 
D. D. Wilson, J. Wright. 

Sections A and C only (3).—R. A. Barnard, P. Hamilton, 
8. Rouse. 

Sections B and C only (21).—J. Aitken, J. Bleakley, R. D. 
Clark, J. Cruickshank, R. M. Finch, G. C. Grove, J. Hunter, 
T. Lewis, A. L. V. Long, H. G. McDowell, W. J. McLean, D. T. 
H. Maclennan B. F. Main, A. B. Ransley, M.C., H. Ritson, J. 
Scott, M.C., 8. H. Sellers, D. G. Strachan, W. W. Sutherland, 
W. E. Swale, E. G. Wilson. 

Section A only (59).—G. M. Ashwell, H. Bailey, P. L. Bolton, 
T. Bowes, F. C. Briggs, J. K. Brooks, J. C. Brown, A. Cheyne, 
H. W. Clark, E. L. Cooke, N. E. de Vesian, A. L. Downey, 
R. Ellis, A. C. Fairbank, J. L. F. Fenwick, E. R. Fry, C. H. V. 
Full, E. C. Gibbons, A. C. H. Glaze, J. N. Gresham, P. T. 
Griffith, F. L. Harwood, R. Hudson, T. R. Humble, B. F. J. 
Johnson, C. M. Kerr, R. U. Law, W. C. Le Bas, N. K. Littlejohn, 
H. C. McCarthy, O. C. Manning, jun, H. J. B. Manzoni, T. G. 
Marple, R. Marriott, F. C. Martin, A. L. Maylan, F. J. C. 
Melhuish, N. H. Michell, J. B. Murray, K. H. A. Newhouse, J. 








wires can be inserted without threading them in at the ends. 


Parkin, C. A. Pike, P. A. Plunkett, W. H. Price, 8. J. Ricketts, 
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vided in the conduit, &c., for the purpose of fastening them to 


A. Scott, W. J: Sinelair, A. W. Strang, W. Strang, H.W. Teo 
| G. 8. Thatcher, L. M. Vaughan-Arbuckle, W. J. Wakeham’ 
| E. A. M. Walker, M. Ward, G. W. Widnall, B. Wilson, A. Wood. 
| burn, jun., H. B. Young. 

Section B only (26).—J. Anderson, L. B. Aylen, E. F. Bates 
| H. Bugby, A. H. Caird, J. 8. Clitheroe, FE. H. Elgar, R. H.R’ 
Garraway, F. Greenwood, W. Grigor, A. E. Jennens, 1. 
Kishore, E. C. Lemon, A. F. MeKeown, A. D. McLeish, MC. 
Ruthven, L. Straw, D. J. Stott, G. H. Todd, H. Wharton, R. H 
Wheatley, R. M. Wilkinson, M.C, 

Section C only (47),—A. Atkinson, M. Eng. (Sheffield), G. T 
Bennett, B.Sc. (Bristol), C. W. Brown, E. D. MeG. Cook, E. 0. 
Danger, I. Fraver, M.C., W. F. Gardner, W. H. Gimson, B.Sc 
Eng. (Lond.), H. W. Glendinning, B.A. (Cantab), A. R. Gold’ 
thorp, F. Hibbert, E. H. Hutton, V. R. Illingworth, A. 1. \ 
Jones, B.Se., Eng. (Lond.), W. A. Kirk, J. MeCarthy, G 
McIntosh, D, J. Maclaren, A. J. McNeill, F. G. Molloy, B.Sc.. 
Eng. (Lond.), G. Moneur, D. H. Moore, B.Sc. (B*ham.), H. P. H. 
Morgan, R. Morton, B. Eng. (Sheffield), A. Murray, P. H. Paton, 
J. L. Petham, T ice, A. Ramsay, M.C., E. A. Rex, J. A 
| Riecomini, N. R. Rice, B.Se., Eng. (Lond.), J. R. Sarolea, B.S; 
| (Edin. ), J. R. Seward, C. B. Smith, 8. T. Smith, A. D. Somervail, 
©. R. P. Trenerry, J. D. Vaughan, B.Sc. (B’ham.), 8. Vaughay, 
B.Se., Eng. (Lond.), A. D. Ward, R. Walton, J. P. Watson, H. | 
} 








Webb, B.A. (Cantab.), A. Webster, J. N. Wood, M.C., T. « 
Young, B.Sc. (Glasgow). 





Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make eure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week ing the meetings, In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated 





TO-DAY. 

Roya Instrrotion or Great Brrrarn.—Albemarle-street, 
Piccadilly, W. 1. Discourse, “ Physiological Effects at High 
Altitudes in Peru,” by Mr. Joseph Barorolt. 9 p.m. 

SATURDAY, JUNE lors. 

InsTITUTION oF MuwNicrPaAL anp County ENGIVEERs.— 
Eastern District meeting. Members will assemble on Parkeston 
Quay railway platiorm. 11,30 a.m. 

Norra or Enetanp Ixstrrvre oF MINING AND MBCBANICAL 


ENGINEERS.—The Institute, Newecastle-upon-Tyne. Paper, 
““The Development of Metal Supports for Mines.” 2 p.m. 


MONDAY, JUNE l2rn, ro TUESDAY, JUNE 20cu. 

INSTITUTION OF Mrouwantcat Enowrers.,—Summer Meeting 
in Paris and Liége. 

MONDAY, JUNE 12rs. 

Tas Socisty or Ene uxeers.—Geologica! Society, Burlington 
House, Piccadilly, W. 1. Two papers on “ The Physical Pro- 
perties of Clay,” by Dr. H. Chatley, D.Sc., and Mr. A. 8. EF. 
Ackermann, B.Se. 5.30 p.m. 

TUESDAY, JUNE 13rs. 

Inon anv Stee. Instrruts.—Mappin Hall, Sheffield Uni- 
versity. Adjourned meeting at Sheffield. Continued discussion 
on “* British Siemens Furnace Practice,’’ by Mr. Fred Clements. 


3 p.m. 
THURSDAY, JUNE lora. 


Royvat AERONAUTICAL Socrety.-— ets Society of Arts, 
John-street, Adelphi, W.C.2. Annual ber Wright lecture. 


Paper, ““Some Aspects of Aeronautical Research,’’ by Lieut.- 
Colonel A. Ogilvie. 5.30 p.rm. 


THURSDAY tro SATURDAY, JUNE 15ru ro 171s. 
INSTITUTION OF Wartrrer ENGINEERS 
Chester. 

MONDAY to WEDNESDAY, JUNE 19rs To 2ist. 
InstrrvuTe or Cost anp Works AccoOUNTANTS.-——Sessiona| 


examinations wil! be held in London, Manehester, Birmingham, 
Sheftield, Glasgow and Bristol. 


Summer meeting at 


TUESDAY ro THURSDAY, JUNE 20ru to 22np. 
INSTITUTION OF MINING ENGINEERS.—DSeventy -seventh genera! 
meeting at Sheffield. For programme see page 573. 

THURSDAY, JUNE 29rn. 
InstrruTIoON oF ExLecrrica, Enoiwerxs.—Natural History 
Museum, 8.W. Annual conversazione. 8.30 to 1) p.m, 
WEDNESDAY to SATURDAY, JUNE 2ist To 24ru. 


ENGINEERS. - 
For pro 


INSTITUTION OF MUNICIPAL AND CoUNTY 
Annual general meeting and conference at Cardiff. 
gramme see page 570. 


WEDNESDAY, JULY 5vu, 


Tue Instrrvution or Locomotive Enetwesrs: MaNncHEesTeEr 
CenTre.—Visit to the works of the Partington Steel and [ron 
Corpany, Limited, Irlam, near Manchester. The directors of 
the company have courteously invited members to luncheon 
prior to the visit. It is suggested members travel by the 12.33 
p.m. train from Manchester Central (C.L.C.) to Irlam, in order 
to be at the offices at 1 p.m. 


InsTITUTE OF TRaNnsPoRT.—The following appointments in 
respect of the year 1922-23 have been made by the Council : 
Honorary president, the Right Hon. Lord Ashfield of Southwell ; 
president, Sir Sam Fay ; past presidents, the Right Hon. Sir 
Erie Geddes, G.C.B., G.B.E., and Sir Henry Maybury. 
K.C.M.G., C.B.; vice-presidents, Sir J. G. Broodbank, Sir 
Lynden Macassey, K.B.E., K.C., Sir Henry W. Thornton, 
K.B.E., Mr. H. H. Gordon, J.P., Mr. E. 8, Shrapnell-Smith, 
and Mr. Arthur Watson ; honorary treasurer, Sir Philip Nash, 
K.C.M.G., C.B.; honorary solicitor, Sir William Joynson-Hicks, 
Bart. At the express wish of the Council, Mr. H. E, Blain ha« 
consented to retain the office of honorary secretary for another 
year. 

Cowtracts.—Joseph Kaye and Sons, Limited, of Lock Works, 
Leeds, inform us that they have just received an order from the 
Admiralty for 1728 of their patented seamless serrated oilcans.— 
Stein-Chapman Gas Producers, Limited, which is a subsidiary 
company of Stein and Atkinson, Limited, has received an order 
for nine Chapman floating agitators from the Steel Company of 
Scotland, Limited, Blochairn Works, Glasgow.—-The Aster 
Engineering Company, Limited, of Wembley, Middlesex, has 
received an order for forty-six Aster Anthony patented hydraulic 
boiler feed regulators for the ss. President Harding—ex 
Leviathan—which is now being reconditioned in America. 
These regulators have to carry satisfactorily an hydraulic test 





pressure of 875 lb. per square inch. 


», M.C., N. R. Neal, E, M. Percy, H. 1. Rice, P. ¢ 
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